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Background: The prevalence of childhood obesity is rising among Indian children 
living in urban-affluent areas of India and in western countries [1, 2]. Using a 
comparable anthropometric indicator (e.g. BMI), Indian children have a higher risk 
of adiposity (body fat mass) relative to Caucasian children, which increases their risk 
of obesity associated chronic health disorders such as type II diabetes mellitus in 
childhood and adulthood [3]. A risk factor for childhood obesity for urban-affluent 
Indian children residing in India is ‘nutritional transition’ [4], whereas ‘dietary 
acculturation’ poses risk for migrant Indian children residing in western countries 
[5]. Potentially ‘modifiable’ risk factors of childhood obesity that can be targeted 
during the early developmental years of life are ‘child-feeding practices’. Child-
feeding practices may influence children’s dietary patterns (e.g. intake of core/non-
core foods) and eating behaviours (e.g. picky/fussy eating), which in turn may 
influence their weight status [6]. Positive feeding practices are intended to enable 
children to self-regulate their food intake, guide development of preference for 
healthy foods (e.g. vegetables), and minimise problematic eating behaviours (e.g. 
picky/fussy eating). This in turn could contribute to a healthy weight status in 
childhood and adult years [7, 8]. Therefore, feeding practices are modifiable and by 
creating awareness of positive child-feeding practices (e.g. responsive feeding, role 
modelling healthy food choices), health outcomes may be improved. Within the 
context of childhood obesity, child-feeding practices have been predominantly 
studied in Caucasian samples. The applicability of findings to other cultural groups is 
unclear. Additionally, there is very little research investigating the child-feeding 
practices of Indian mothers. 
 
 
Aim: The present study addresses a major gap in the literature by describing and 
comparing the child-feeding practices of Indian mothers of children aged 1-5 years 
residing in Australia and Mumbai, India. It also examines factors (e.g. maternal 
attitude regarding weight) that may be associated with child-feeding practices and the 
relationship between feeding practices and three child-related dependent variables: 
picky eating, dietary indicators, and weight status. 
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Method: The study used a between groups, cross-sectional design. With the use of a 
convenience sampling technique, 531 mothers were recruited from Australia (n=230) 
and Mumbai (n=301). In Australia, participants were approached through online 
social networks, networks of friends and family, Indian associations, media networks, 
places of worship, and retail outlets. In Mumbai, participants were recruited from 
private medical clinics located in affluent sectors (devoid of urban slums) and 
through friends and family. Mothers were eligible to participate if they met the 
following criteria: born in India, older than 18 years of age, and had facility with 
English. For the Australian sample, mothers residing for more than one year and less 
than eight years were invited to participate if they perceived their child to be 
generally healthy. In Mumbai, mothers were recruited from private medical clinics 
and children with a diagnosed feeding disorder (e.g. dysphagia) were not included. 
Mothers responded in relation to their youngest born child aged between 1-5 years. 
Data were collected using a questionnaire completed by the mothers. Mothers had the 
choice of completing a hardcopy or an online version of the questionnaire. The QUT 
Human Research Ethics Committee approval number was 1000000943.      
 
Using the self-administered questionnaire, data were collected on a range of maternal 
and child characteristics. The participants’ socio-demographic characteristics (e.g. 
age, gender) and self-reported anthropometric indicators were measured. Maternal 
attitude regarding weight were studied using single items which examined mothers 
perceptions of their own and their child’s weight status and their concern about their 
child’s weight status. Maternal perceptions of their child’s picky eating behaviour 
were measured using a single item. Proxy indicators of children’s dietary quality was 
collected as intake (yes vs no) of 49 food items in the 24 hours preceding completion 
of the questionnaire. Maternal dietary indicators were measured as serves of fruits 
and vegetables consumed per day. A scale was developed for the present thesis to 
examine mothers’ self-efficacy in feeding and a single item was sourced from the 
NOURISH questionnaire [9, 10] to measure self-efficacy in parenting. A culturally-
specific variable namely, role of the mother-in-law in child-feeding (partner’s 
mother), was investigated using a study-developed scale. With respect to feeding 
practices, single items were developed to measure culturally-specific feeding 
practices (passive and distractive feeding). A culturally relevant single item measured 
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pressure to eat. Dietary restriction and monitoring were measured using scales from 
the validated Child Feeding Questionnaire [11] and maternal role modelling of 
healthy foods from the Comprehensive Feeding Practice Questionnaire [12]. Two 
items measuring responsive feeding were chosen from the NOURISH questionnaire 
[9, 10].  
 
The samples were compared on several maternal and child characteristics and feeding 
practices. Bivariate analysis for these between group comparisons was conducted 
using parametric test (e.g. independent samples t-test) or non-parametric test (Mann-
Whitney U test). For categorical variables, bivariate analysis was conducted using 
Pearson's chi-squared test. Multivariable analysis was conducted using simultaneous 
regression in the case of continuous dependent variables and logistic regression for 
categorical dependent variables. The samples were also examined separately on 
factors associated with child-feeding practices and associations between feeding 
practices and child-related dependent variables. To examine these associations, 
bivariate analyses were conducted using Pearson's correlation for continuous 
variables and Pearson's chi-squared test for categorical variables. Multivariable 
analysis was conducted using hierarchical linear and hierarchical logistic regression 
for continous and catagorical dependent variables, respectively.         
   
Results and discussion: Mothers and their children in both samples were compared 
on several characteristics. With respect to socio-demographic characteristics, most of 
the mothers in both samples had completed a tertiary degree (Australia: 95%; 
Mumbai: 87%) and belonged to the affluent income class (Australia: 59%, earning 
above the Australian median income: ≥$70,000/year; Mumbai: 97%, earning above 
the non-taxable income: ≥150,000 INR/year). With regards to anthropometric 
indicators, a higher proportion of mothers in the Australian sample (BMI: ≥ 23 kg/m2: 
63% vs 51%) were classified as overweight according to the Indian BMI cut-offs. 
Similarly, a higher proportion of children in the Australian sample were overweight     
(Weight-For-Age Z-scores: >2.00: 11% vs 2%). With respect to maternal attitude 
regarding weight, mothers in both samples underestimated their own and their 
children’s weight status. A considerable proportion of mothers who perceived 
themselves as underweight/healthy weight were actually overweight (Australia: 46%, 
Mumbai: 42%). Similarly, a large proportion of mothers perceived their healthy 
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weight and overweight children as underweight (Australia: 93%, Mumbai: 62%). 
With regards to proxy indicators of dietary quality, the majority of mothers did not 
eat the recommended five serves of vegetables per day (Australia: 98%, Mumbai: 
99%) [13] and children in both groups consumed 3-4 non-core food items daily. The 
majority of mothers in both samples perceived their child as a picky eater (Australia: 
71%, Mumbai: 73%). Lastly, mothers in the Mumbai sample reported a greater level 
of influence from their mother-in-laws regarding child-feeding (Mean scores: 2.7±0.9 
vs 2.1±0.9). 
 
The child-feeding practices of the mothers in the two samples were also compared. In 
comparison to the Australian sample, the reliability (Cronbach’s α) for the selected 
child-feeding scales (maternal dietary modelling, restriction, and monitoring) was 
relatively lower in the Mumbai sample. No between group differences were observed 
for passive, distractive, pressure feeding practices, and dietary restriction. After 
controlling for covariates, mothers in the Australian sample (mean scores: 3.9±1.0 vs 
3.3±0.9, p<0.001) used greater levels of dietary monitoring. Similarly, a higher 
proportion of mothers in the Australian sample used responsive feeding practices: 
mothers deciding ‘what’ (50% vs 33%, p= 0.002) and children deciding ‘how much’ 
to eat (35% vs 25, p=0.004). With respect to the Mumbai sample, adjusted results 
highlighted that mothers used greater levels of dietary modelling to promote the 
intake of healthy foods in their children (mean scores: 4.1±0.8 vs 3.9±0.8, p=0.003). 
However, the mothers’ proxy indicators of their own dietary quality highlighted that 
most did not meet their recommended five serves of vegetables per day. In 
conclusion, even after controlling for covariates, differences in feeding practices were 
observed among mothers from the same cultural background but living in different 
countries.   
 
As discussed above, between-group differences were observed for maternal and child 
characteristics (e.g. socio-demographics), child-feeding practices, and individual 
scale reliability estimates (e.g. restriction). Therefore, investigation of the factors that 
may be associated and child-related dependent variables that may have a relationship 
with Indian mothers’ feeding practices was conducted separately for each sample. 
Key findings from these analyses were as follows. Self-efficacy in feeding was 
associated with 6/8 (restriction, dietary monitoring, and modelling, passive and 
vi  
distractive and responsive feeding) and role of the mother-in-law in child-feeding was 
associated with 2/8 (restriction and responsive feeding) child-feeding practices across 
both samples. These variables reported a consistent effect size (e.g. beta value of 0.2). 
In contrast, the three variables constituting maternal attitude regarding weight were 
not consistently or strongly associated with child-feeding practices. Maternal 
perceptions of own and child’s weight status, and concern about child’s weight status, 
either of these was associated with only two feeding practices (distractive feeding and 
monitoring). No specific maternal or child characteristics were consistently 
associated with the feeding practices in either sample.  
 
The association between the feeding practices and the three child-related dependent 
variables (picky eating behaviour, proxy indicators of dietary quality, and weight 
status) was examined separately in each sample. After controlling for covariates, no 
association between feeding practices and child-related variables remained significant 
in the Mumbai sample. In the Australian sample specific maternal feeding practices 
were significantly associated with the dependent variables after adjusting for 
covariates. Higher dietary monitoring was associated with lower intake of non-core 
foods (β=-0.2, p=0.02). Higher use of distraction during feeding was associated with 
higher picky eating behaviour (OR: 2.8, CI: 1.2-6.5, p=0.02). Mothers’ role 
modelling of ‘healthy’ foods was associated with higher WFA Z-scores (β=0.2, 
p=0.04). Overall a consistent pattern of association between feeding practices and 
dependent variables was not observed in either sample.  
 
Conclusions and implications: In conclusion, the present study is the first to 
investigate child-feeding practices of Indian mothers residing in Australia and 
Mumbai, and investigate the hypothesised ‘predictors’ and ‘outcomes’ associated 
with these feeding practices. Due to the cross-sectional nature of the study causal 
relationships are not attributed. Mothers in Australia were more likely to use positive 
child-feeding practices such as dietary monitoring and responsive feeding. In the 
Australian sample, after covariate adjustment, dietary monitoring, maternal modelling 
of healthy foods and distractive feeding were associated with the dependent variable, 
namely children’s intake of non-core foods, WFA Z-scores, and picky eating, 
respectively. In line with research with Caucasian mothers, dietary monitoring may 
be hypothesised as a positive feeding practice as it was associated with lower intake 
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of non-core foods. Distractive feeding can be proposed as a maladaptive practice as it 
was associated with higher perceptions of pickiness. Mothers’ interpretation of role 
modelling of ‘healthy’ foods warrants further exploration. Lastly, maternal self-
efficacy in feeding and the role of mother-in-laws in child-feeding may have a 
stronger association with Indian mothers’ feeding practices in comparison to maternal 
attitudes regarding weight.  
 
Specific implications for further research and practice are derived from the present 
study. Culturally-specific validated scales measuring Indian mothers’ feeding 
practices should be developed. This may improve the reliability and validity of the 
data collected. Additionally, qualitative methods should be used for data collection, 
which may help understand mothers’ interpretation of feeding practices. Factors (i.e. 
self-efficacy in feeding and role of the mother-in-law) that showed a relatively 
consistent association with child-feeding practices should be considered when 
planning interventions aiming to promote positive feeding practices in Indian cultural 
groups. Lastly, health practitioners could use the present study findings to encourage 
Indian mothers to use positive feeding practices such as monitoring, and to increase 













Research Output Arising From This Thesis 
Peer-reviewed journal articles 
Mehta, R., Mallan, K. M., Mihrshahi
 
S., Mandalika, S., & Daniels
 
L. A. (2013). An 
exploratory study of associations between Australian-Indian mothers’ use of 
controlling feeding practices, concerns and perceptions of children’s weight and 
children’s picky eating. Nutrition & Dietetics (online early view).     
 
Mallan, K. M., Liu, W. H., Jani Mehta, R., Daniels, L. A., Magarey, A., & 
Battistutta, D. (2013). Maternal report of young children’s eating styles: validation of 
the children’s eating behaviour questionnaire in three ethnically diverse Australian 
samples. Appetite, 64, p:48-55. 
 
Conference presentations and published abstracts  
Jani R, Mallan K and Daniels L. Feeding practices of Indian mothers living in 
Australia and Mumbai: Similarities and differences in the use of control during child 
feeding (oral and poster). Australia and New Zealand Obesity Society Conference, 
October 2012, Auckland, New Zealand. Obesity research and clinical practice 
(2012), 6(S1), p:63.   
 
Jani R, Mallan K and Daniels L. The association between picky eating behaviour of 
young Indian children and pressure feeding strategies used by their mothers residing 
in Australia (oral).  
 
Sixteenth International Congress of Dietetics, September 2012, Sydney Australia. 
Nutrition and Dietetics (2012), 69(S1), p: 68-69.  
 
IHBI Inspires Postgraduate Student Conference, November 2011, Brisbane, 
Australia.  




Jani R, Mihrshahi S and Daniels L. Early child feeding practices of Indian mothers 
in Mumbai and migrant Indian mothers in Australia (oral). Nutrition & Dietetics 
Research Seminar Series 2010, May 2010, Brisbane, Australia. QUT 3 minutes thesis 
competition, November 2010, Brisbane, Australia.   
  
Byrne R, Hood P,
 
Jansen E, Jani R, Liu W, Thebaud V
 
and de Jersey S. A student 
supervision and peer support model implemented amongst a group of PhD students 
at IHBI (poster). IHBI Inspires Postgraduate Student Conference, November 2011, 

























Table of Contents 
Abstract ................................................................................................................................................... ii 
Research Output Arising From This Thesis ........................................................................................ viii 
Table of Contents .................................................................................................................................... x 
List of Figures ...................................................................................................................................... xiv 
List of Tables ........................................................................................................................................ xv 
Statement of Original Authorship ........................................................................................................ xix 
Acknowledgements ............................................................................................................................... xx 
Commonly Used Abbreviations ........................................................................................................ xxiii 
 
CHAPTER 1: INTRODUCTION ..................................................................................................... 25 
1.1.1 The issue: childhood obesity in Indians .......................................................................... 25 
1.1.2 The significance: consequences and risk factors of childhood obesity in Indians .......... 26 
1.1.3 Potential solution: child-feeding practices, the ‘modifiable’ risk factor for 
childhood obesity ............................................................................................................ 26 
1.1.4 The knowledge gap: child-feeding practices of Indian mothers ..................................... 27 
 
CHAPTER 2: LITERATURE REVIEW ......................................................................................... 30 
2.1 Search strategy used for the present literature review................................................................ 30 
2.2 Prevalence, risk factors, and consequences associated with overweight/obesity In Indian 
children ................................................................................................................................................. 32 
2.2.1 Global prevalence of childhood overweight ................................................................... 32 
2.2.2 Prevalence of overweight among children in India ........................................................ 32 
2.2.3 Prevalence of overweight among migrant Indian children ............................................. 37 
2.2.4 Adiposity (body fat mass) among Indian children .......................................................... 38 
2.2.5 Risk factors of childhood overweight ............................................................................. 40 
2.2.6 Consequences of childhood obesity ................................................................................ 47 
2.2.7 Conclusion ...................................................................................................................... 51 
2.3 Association between child-feeding practices and child-related variables .................................. 52 
2.3.1 Rationale for the choice of the three child-related dependent variables ......................... 53 
Picky/fussy eating behaviour ....................................................................................... 53 
Children’s dietary quality indicators ............................................................................ 56 
Children’s weight status .............................................................................................. 57 
2.3.2 Studies examining the association between specific child-feeding practices and 
child-related variables (picky eating, dietary quality indicators and children’s 
weight) ............................................................................................................................ 59 
Dietary restriction ........................................................................................................ 59 
Pressure to eat .............................................................................................................. 73 
Dietary monitoring....................................................................................................... 86 
Distractive and passive feeding ................................................................................... 91 
Parental role modelling of foods .................................................................................. 92 
Responsive feeding ...................................................................................................... 97 
2.3.3 Summary and conclusion ................................................................................................ 99 
2.4 Child-feeding practices of Indian mothers ............................................................................... 103 
2.5 Association between maternal and child characteristics and child-feeding practices .............. 107 
2.5.1 Association between maternal weight concerns/perceptions and child-feeding 
practices ........................................................................................................................ 107 
2.5.2 Association between maternal self-efficacy and child-feeding practices ..................... 116 
2.5.3 The role of the mother-in-law in child-feeding............................................................. 122 
 xi 
2.5.4 Association between socio-demographic maternal and child characteristics and 
child-feeding practices .................................................................................................. 124 
2.5.5 Conclusion .................................................................................................................... 126 
2.6 Summary of the literature review ............................................................................................. 127 
2.7 Gaps identified in the literature ................................................................................................ 129 
2.8 Contributions of the present research ....................................................................................... 132 
 
CHAPTER 3: METHODOLOGY .................................................................................................. 133 
3.1 Research Design....................................................................................................................... 133 
3.2 Estimation of sample size ........................................................................................................ 133 
3.3 Ethics approval ........................................................................................................................ 133 
3.4 Recruitment .............................................................................................................................. 134 
3.4.1 Recruitment in Australia ............................................................................................... 134 
3.4.2 Recruitment in Mumbai ................................................................................................ 135 
3.5 Inclusion criteria ...................................................................................................................... 136 
3.6 Measures .................................................................................................................................. 137 
3.6.1 The questionnaire.......................................................................................................... 137 
3.6.2 Source of the questionnaire........................................................................................... 138 
3.6.3 Pilot testing of the questionnaire .................................................................................. 146 
3.6.4 Anthropometric measures ............................................................................................. 146 
3.7 Data Analysis ........................................................................................................................... 148 
 
CHAPTER 4: COMPARISON OF CHARACTERISTICS OF INDIAN MOTHERS AND 
THEIR CHILDREN IN BOTH SAMPLES .................................................................................... 150 
4.1.1 Method .......................................................................................................................... 150 
4.1.2 Results .......................................................................................................................... 153 
Maternal and child socio-demographic characteristics .............................................. 153 
Mothers’ report of own and child’s actual and perceived weight status .................... 154 
Self-reported dietary quality indicators of maternal and child diets .......................... 157 
Maternal perceptions of pickiness .......................................................................... 158 
Maternal self-efficacy in child-feeding and parenting and the role of the mother-in-law 
in child-feeding .......................................................................................................... 158 
4.1.3 Discussion ..................................................................................................................... 159 
Maternal and child socio-demographic characteristics .............................................. 159 
Maternal reports of child actual and perceived weight status .................................... 160 
Mothers’ reports of their actual and perceived weight status ..................................... 161 
Mothers’ self-reported dietary quality indicators of their own and their child’s diets163 
Maternal perceptions of pickiness .......................................................................... 165 
The role of the mother-in-law in child-feeding .......................................................... 166 
4.1.4 Conclusion .................................................................................................................... 166 
 
CHAPTER 5: COMPARISON OF CHILD-FEEDING PRACTICES USED BY INDIAN 
MOTHERS IN BOTH SAMPLES ................................................................................................... 168 
5.1.1 Method .......................................................................................................................... 168 
Data analysis .............................................................................................................. 169 
5.1.1.1 Results .......................................................................................................................... 170 
5.1.2 Discussion ..................................................................................................................... 172 
Comparison of child-feeding practices used by Indian and Caucasian mothers ........ 173 
Controlling feeding practices ..................................................................................... 173 
Maternal role modelling of healthy foods .................................................................. 176 
Responsive feeding .................................................................................................... 177 
Mother’s response to children’s refusal to eat novel foods ........................................ 178 
5.1.3 Conclusion .................................................................................................................... 178 
xii  
CHAPTER 6: ASSOCIATION BETWEEN POTENTIALLY MODIFIABLE VARIABLES 
AND CHILD-FEEDING PRACTICES IN BOTH SAMPLES ..................................................... 180 
6.1.1 Method .......................................................................................................................... 181 
Data analysis .............................................................................................................. 181 
6.1.2 Results .......................................................................................................................... 182 
Restrictive feeding practices ...................................................................................... 182 
Monitoring feeding practices ..................................................................................... 182 
Pressure feeding practice ........................................................................................... 183 
Passive feeding practice ............................................................................................. 183 
Distractive feeding practice ....................................................................................... 183 
Maternal role modelling of healthy foods .................................................................. 184 
Responsive feeding .................................................................................................... 184 
6.1.3 Discussion .................................................................................................................... 195 
The mothers’ self-efficacy in feeding ........................................................................ 195 
The role of mother-in-laws in child-feeding .............................................................. 197 
Mothers’ perceptions and concerns regarding their child’s weight ........................... 198 
Maternal and child covariates .................................................................................... 199 
6.1.4 Limitations .................................................................................................................... 200 
6.1.5 Conclusion .................................................................................................................... 201 
 
CHAPTER 7: ASSOCIATIONS BETWEEN CHILD-FEEDING PRACTICES AND CHILD-
RELATED DEPENDENT VARIABLES IN BOTH SAMPLES .................................................. 202 
7.1.1 Method .......................................................................................................................... 203 
Data analysis .............................................................................................................. 203 
7.1.2 Results .......................................................................................................................... 204 
7.1.3 Discussion .................................................................................................................... 207 
Controlling feeding practices ..................................................................................... 207 
Maternal role modelling of healthy foods .................................................................. 210 
Responsive feeding .................................................................................................... 211 
7.1.4 Limitations .................................................................................................................... 211 
7.1.5 Conclusion .................................................................................................................... 212 
 
CHAPTER 8: SUMMARY & CONCLUSIONS............................................................................ 214 
8.1 Summary of the rationale for examining child-feeding practices of Indian mothers ............... 214 
8.2 Summary of the methodological procedure ............................................................................. 215 
8.3 Summary of the main findings ................................................................................................. 217 
8.3.1 Comparison of maternal and child characteristics between both samples .................... 217 
8.3.2 Comparison of child-feeding practices between both samples ..................................... 217 
8.3.3 Association of potentially modifiable and non-modifiable variables with child-
feeding practices in each sample .................................................................................. 218 
8.3.4 Relationship between feeding practices and child-related dependent variables in 
each sample .................................................................................................................. 219 
8.4 Strengths and limitations ......................................................................................................... 220 
8.5 Implications For future research .............................................................................................. 225 
8.6 Conclusion ............................................................................................................................... 229 
 








APPENDICES ................................................................................................................................... 245 
APPENDIX ONE: Association between picky/fussy eating and children’s dietary quality 
indicators and weight ........................................................................................................................ 246 
APPENDIX TWO: Association between child-feeding practices and child-related dependent 
variables (picky eating, diet quality and weight status) ................................................................. 249 
APPENDIX THREE: Recruitment poster for the mumbai sample.............................................. 262 
APPENDIX FOUR: Questionnaire cover letter ............................................................................. 263 
APPENDIX FIVE: Study-developed questionnaire for the australian sample ........................... 264 
APPENDIX SIX: Study-developed questionnaire for the mumbai sample ................................. 277 
APPENDIX SEVEN: Recruitment pamphlet for the australian sample ...................................... 289 
APPENDIX EIGHT:Recruitment pamphlet for the mumbai sample .......................................... 291 
APPENDIX NINE: Percent prevalence of food items (n= 49) consumed (yes vs no) by children 
residing in the australian and the mumbai samples in the last 24 hour prior to completing the 
questionnaire 293 
APPENDIX 10: Regression analysis between child-feeding practices and place of residence 
(australia and mumbai) .................................................................................................................... 297 
APPENDIX 11: Bivariate analysis between independent variables and continuous controlling 
feeding practices in the australian (child aged months: mean: 34.3, sd: 14.0) and mumbai (child 
mean age: mean: 42.0, sd: 12.3) samples ......................................................................................... 301 
APPENDIX 12: Bivariate analysis between independent variables and categorical controlling 
feeding practices in the australian (child aged months: mean: 34.3, sd: 14.0) and mumbai 
samples (child mean age: mean: 42.0, sd: 12.3) .............................................................................. 302 
APPENDIX 13: Bivariate analysis between independent variables and maternal role modelling 
of healthy foods in the australian (child aged months: mean: 34.3, sd: 14.0) and mumbai (child 
aged months: mean: 34.3, sd: 14.0)  samples .................................................................................. 303 
APPENDIX 14: Bivariate analysis between independent variables and division of feeding 
responsibility in the australian (child aged months: mean: 34.3, sd: 14.0) and mumbai (child 
mean age: mean: 42.0, sd: 12.3) samples ......................................................................................... 304 
APPENDIX 15: Pearson’s correlation between independent variables and covariates in the 
australian sample (n=143; child aged months: mean: 34.3, sd: 14.0) ........................................... 305 
APPENDIX 16: Pearson’s correlation between independent variables and covariates in the 
mumbai sample (n=261; child mean age: mean: 42.0, sd: 12.3) .................................................... 307 
APPENDIX 17: Bivariate analysis between child-feeding practices and intake of core and non-
core food items by children in the australian (n=210; child aged months: mean: 34.3, sd: 14.0) 
and mumbai (n=301; child mean age: mean: 42.0, sd: 12.3) samples ........................................... 309 
APPENDIX 18: Bivariate analysis between child-feeding practices and perceptions of pickiness 
in the australian (n=203; child aged months: mean: 34.3, sd: 14.0) and mumbai (n=285; child 
mean age: mean: 42.0, sd: 12.3) samples ......................................................................................... 310 
APPENDIX 19: Bivariate analysis between child-feeding practices and wfa Z-scores in the 
australian (n=195; child aged months: mean: 34.3, sd: 14.0) and mumbai (n=295; child mean 
age: mean: 42.0, sd: 12.3) samples ................................................................................................... 311 
APPENDIX 20: Regression analyses on associations significant at the bivariate level in each 
sample australia and mumbai .......................................................................................................... 312 
APPENDIX 21: Pearson’s correlation between the child-feeding practices in the australian 
sample (n=208 ; child aged months: mean: 34.3, sd: 14.0) ............................................................. 315 
APPENDIX 22: Pearson’s correlation between the child-feeding practices in the mumbai sample 
(n=301; child mean age: mean: 42.0, sd: 12.3) ................................................................................ 316 
APPENDIX 23: Original published article ..................................................................................... 319 
xiv  
List of Figures 
Figure 2.1: Conceptual model of associations between child-feeding practices and child-
related variables namely, weight status, eating behaviours, and diet ............................ 52 
Figure 2.2: Conceptual model indicating the relationship between child-feeding practices 
and children’s weight ....................................................................................................... 128 
 
Figure A 1: Percent prevalence of core food items (n= 25; total N= 49) consumed (yes vs 
no) by children residing in the Australia (N= 230; child aged months: Mean: 
34.3, SD: 14.0) and the Mumbai (N= 301; child mean age: Mean: 42.0, SD: 12.3) 
samples in the last 24 hour prior to completion of the questionnaire .......................... 293 
Figure A 2: Percent prevalence of non-core food items (n= 24; total N= 49) consumed (yes 
vs no) by children in the Australian (N= 230; child aged months: Mean: 34.3, 
SD: 14.0) and Mumbai (N= 301; child mean age: Mean: 42.0, SD: 12.3) samples 
in the last 24 hour prior to completion of the questionnaire ........................................ 294 
Figure A 3: Percent prevalence of Indian food items (n= 18; total N= 49) consumed (yes 
vs no) by children residing in the Australian (N= 230; child aged months: 
Mean: 34.3, SD: 14.0) and Mumbai (N= 301; child mean age: Mean: 42.0, SD: 
12.3) samples in the last 24 hour prior to completing the questionnaire ..................... 295 
Figure A 4: Percent prevalence of western food items (n= 31; Total N= 49) consumed (yes 
vs no) by children residing in the Australian (N= 230; child aged months: 
Mean: 34.3, SD: 14.0) and Mumbai (N= 301; child mean age: Mean: 42.0, SD: 
12.3) samples in the last 24 hour prior to completing the questionnaire ..................... 296 
 xv 
List of Tables 
 
Table 2.1: Key words and search terms used for the literature review .......................................... 31 
Table 2.2: Prevalence of overweight among Indian children residing in India ............................. 34 
Table 2.3: Prevalence of overweight and obesity among Indian children residing in 
western countries relative to Caucasian children ............................................................ 38 
Table 2.4: Prevalence of adiposity (body fat mass) among Indian children relative to 
Caucasian children ............................................................................................................. 39 
Table 2.5: Dietary quality indicators of migrant Indian children ................................................... 46 
Table 2.6: Consequences associated with overweight specifically among Indian children ........... 48 
Table 2.7: Definition of child-feeding practices and picky eating behaviour examined in 
Section 2.3 ........................................................................................................................... 53 
Table 2.8(A): Associations between dietary restriction and picky/fussy eating ............................. 60 
Table 2.9(B): Associations between dietary restriction and children’s dietary quality 
indicators ............................................................................................................................. 62 
Table 2.10(C): Associations between dietary restriction and children’s weight ............................ 68 
Table 2.11(A): Associations between pressure feeding practices and picky/fussy eating ............. 74 
Table 2.12(B): Associations between pressure feeding practices and children’s dietary 
quality indicators ................................................................................................................ 77 
Table 2.13(C): Associations between pressure feeding practices and child weight ....................... 81 
Table 2.14: Associations between dietary monitoring and child related variables ........................ 87 
Table 2.15: Associations between parental dietary modelling and child related variables .......... 93 
Table 2.16: Synopsis of the evidence examining the association between feeding practices 
and child-related variables .............................................................................................. 100 
Table 2.17: Examples of the measures used to study children’s dietary quality indicators ....... 101 
Table 2.18: Child-feeding practices categorised as maladaptive or positive ................................ 102 
Table 2.19: Summary of studies on parental feeding practices of Indian mothers ..................... 104 
Table 2.20: Association between maternal weight concerns/perceptions and child-feeding 
practices ............................................................................................................................ 109 
Table 2.21: Cross-sectional association between maternal self-efficacy and child-feeding 
variables ............................................................................................................................ 119 
Table 3.1: Recruitment sources Australia wide .............................................................................. 135 
Table 3.2: Details of variables constituting child-feeding practices .............................................. 139 
Table 3.3: Categorisation of maternal and child characteristics .................................................. 143 
Table 3.4: BMI categories according to the Indian and WHO cut-offs ........................................ 147 
Table 4.1: Questionnaires received from recruitment sources approached in Australia 
(N=230; child age: mean: 34.3, SD: 14.0 months) .......................................................... 151 
Table 4.2: Questionnaires received from recruitment sources approached in Mumbai 
(N=301; child age: mean: 42.0, SD: 12.3 months) .......................................................... 151 
Table 4.3: Cronbach's α for the Children’s Eating Behaviour Questionnaire in the 
Australian (N=230; child age: mean: 34.3, SD: 14.0 months) and Mumbai 
(N=301; child age: mean: 42.0, SD: 12.3 months) samples ........................................... 152 
Table 4.4: Comparison of self-reported socio-demographic characteristics between the 
Australian (n=203) and the Mumbai (N=301) samples ................................................. 154 
xvi  
Table 4.5: Comparison of maternal self-reported anthropometric indicators and 
maternal weight perception/concerns between the Australian (N=230; child age 
: mean: 34.3, SD: 14.0 months) and the Mumbai (N=301; child age: mean: 42.0, 
SD: 12.3 months) samples ................................................................................................ 155 
Table 4.6: Association between perceived weight and actual weight of mothers and 
children in the Australian (N=230; child age: mean: 34.3, SD: 14.0 months) and 
the Mumbai samples (N=301; child age: mean: 42.0, SD: 12.3 months) ..................... 156 
Table 4.7: Comparison of mothers’ self-reported dietary quality indicators of own and 
their child’s diets between the Australian (N=230; child age: mean: 34.3, SD: 
14.0 months) and the Mumbai (N=301; child age: mean: 42.0, SD: 12.3 months) 
samples .............................................................................................................................. 157 
Table 4.8: Comparison of maternal perceptions of pickiness between the Australian 
(n=203) and the Mumbai (N=301) samples .................................................................... 158 
Table 4.9: Comparison of self-efficacy in feeding/parenting and the role of the mother-in-
law in child-feeding in the Australian (n=203; child ages: mean: 34.3, SD: 14.0 
months) and the Mumbai (N=301; child age: mean: 42.0, SD: 12.3 months) 
samples .............................................................................................................................. 158 
Table 5.1: Cronbach's α for the selected scales measuring feeding practices in the 
Australian (N=230) and the Mumbai (N=301) samples ................................................ 169 
Table 5.2: Comparing child-feeding practices of Indian mothers in the Australian (child 
age: Mean: 34.3, SD: 14.0 months) and the Mumbai (child age: Mean: 42.0, SD: 
12.3 months) samples (n=421) ......................................................................................... 171 
Table 5.3: Summary of the similarities and differences in child-feeding practices between 
the Australian (N=230) and the Mumbai (N=301) sample ............................................ 172 
Table 6.1: Hierarchical linear regression between independent variables and restriction 
in the Australian (n=143; child mean age: 34.3, SD: 14.0 months) and Mumbai 
(n=261; child mean age: Mean: 42.0, SD: 12.3 months) samples ................................. 186 
Table 6.2: Hierarchical linear regression between independent variables and monitoring 
in the Australian (n=143; child age: Mean: 34.3, SD: 14.0 months) and Mumbai 
(n=261; child age: Mean: 42.0, SD: 12.3 months) samples ........................................... 187 
Table 6.3: Hierarchical logistic regression between independent variables and pressure to 
eat in the Australian (n=143; child age: Mean: 34.3, SD: 14.0 months) and 
Mumbai (n=261; child  age: Mean: 42.0, SD: 12.3 months) samples ........................... 188 
Table 6.4: Hierarchical logistic regression between independent variables and passive 
feeding in the Australian (n=143; child age: Mean: 34.3, SD: 14.0 months) and 
Mumbai (n=261; child age: Mean: 42.0, SD: 12.3 months) samples ............................ 189 
Table 6.5: Hierarchical logistic regression between independent variables and distractive 
feeding in the Australian (n=143; child age: Mean: 34.3, SD: 14.0 months) and 
Mumbai (n=261; child age: Mean: 42.0, SD: 12.3 months) samples ............................ 190 
Table 6.6: Hierarchical linear regression between independent variables and maternal 
role modelling of healthy foods in the Australian (n=143; child age: Mean: 34.3, 
SD: 14.0 months) and Mumbai (n=261; child age: Mean: 42.0, SD: 12.3 months) 
samples .............................................................................................................................. 191 
Table 6.7: Hierarchical logistic regression between independent variables and responsive 
feeding (child decides how much to eat) in the Australian (n=143; child age: 
Mean: 34.3, SD: 14.0 months) and Mumbai (n=260; child age: Mean: 42.0, SD: 
12.3 months) samples ....................................................................................................... 192 
Table 6.8: Hierarchical logistic regression between independent variables and responsive 
feeding (mother decides what the child eats) in the Australian (n=143; child 
age: Mean: 34.3, SD: 14.0 months) and Mumbai (n=260; child age: Mean: 42.0, 
SD: 12.3 months) samples ................................................................................................ 193 
 xvii 
Table 6.9: Associations between independent variables and child-feeding practices in the 
Australian (A) (N=230) and the Mumbai (M) (N=301) samples ................................... 194 
Table 7.1: Hierarchical regression analysis between selected child-feeding practices and 
child-related variables in the Australian sample (N=230), child aged Mean: 
34.3, SD: 14.0 months. ...................................................................................................... 205 
Table 7.2: Hierarchical regression analysis between selected child-feeding practices and 
child-related variables in the Mumbai sample (N=301), child age (Mean: 42.0, 
SD: 12.3 months) .............................................................................................................. 206 
Table 7.3: Summary of the associations between child-feeding practices and child-related 
dependent variables in the Australian (A) (N=230) and the Mumbai (M) 
(N=301) samples ............................................................................................................... 206 
 
Table A 1: Cross-sectional associations between child-feeding practices and picky/fussy 
eating ................................................................................................................................. 249 
Table A 2: Prospective associations between child-feeding practices and picky/fussy 
eating ................................................................................................................................. 250 
Table A 3: Cross-sectional associations between child-feeding practices and children’s 
dietary quality indicators ................................................................................................. 251 
Table A 4: Experimental study designs examining association between child-feeding 
practices and children’s dietary quality indicators ....................................................... 255 
Table A 5: Prospective associations between child-feeding practices and children’s 
dietary quality indicators ................................................................................................. 256 
Table A 6: Cross-sectional associations between child-feeding practices and children’s 
weight ................................................................................................................................ 257 
Table A 7: Prospective associations between child-feeding practices and children’s weight ..... 259 
Table A 8: Simultaneous multivariable regression between monitoring and place of 
residence (n=421) .............................................................................................................. 297 
Table A 9: Simultaneous multivariable regression between restriction and place of 
residence (n=421) .............................................................................................................. 297 
Table A 10: Logistic regression between pressure feeding practice and place of residence 
(n=421) ............................................................................................................................... 297 
Table A 11: Simultaneous multivariable regression between maternal role modelling of 
healthy foods and place of residence (n=421) ................................................................. 298 
Table A 12: Logistic regression between division of responsibility (who decides what to 
eat) and place of residence (n=421) ................................................................................. 298 
Table A 13: Logistic regression between division of responsibility (who decides how much 
to eat) and place of residence (n=420)............................................................................. 298 
Table A 14: Logistic regression between distractive feeding practice and place of 
residence (n=421) .............................................................................................................. 299 
Table A 15: Logistic regression analysis between passive feeding practice and place of 
residence (n=421) .............................................................................................................. 299 
Table A 16: Logistic regression between response to food refusal (do not offer the food 
again) and place of residence (n=417) ............................................................................. 299 
Table A 17: Logistic regression between response to food refusal (mix it with other foods) 
and place of residence (n=417) ........................................................................................ 300 
Table A 18: Logistic regression between response to food refusal (offer the food with 
foods the child likes) and place of residence (n=421) .................................................... 300 
xviii  
Table A 19: Logistic regression between no. of times unfamiliar food offered and place of 
residence (n=421) .............................................................................................................. 300 
Table A 20: Hierarchical linear regression between division of responsibility (who decides 
what to eat) and intake of core food in the Australian (n=154; child aged 
months: Mean: 34.3, SD: 14.0) sample ........................................................................... 312 
Table A 21: Hierarchical linear regression between monitoring and intake of non-core 
food in the Australian (n=154; child aged months: Mean: 34.3, SD: 14.0) sample ..... 312 
Table A 22: Hierarchical linear regression between restriction/maternal role modelling of 
healthy foods and WFA Z-scores in the Australian (n=150; child aged months: 
Mean: 34.3, SD: 14.0) sample .......................................................................................... 312 
Table A 23: Hierarchical logistic regression between distractive feeding practice and 
children perceived as picky eaters in the Australian (n=148; child aged months: 
Mean: 34.3, SD: 14.0) sample .......................................................................................... 313 
Table A 24: Hierarchical linear regression between restriction and intake of core food in 
the Mumbai (n=271; child mean age: Mean: 42.0, SD: 12.3) sample .......................... 313 
Table A 25: Hierarchical linear regression between division of responsibility (who decides 
what to eat) and WFA Z-scores in the Mumbai (n=267; child mean age: Mean: 
42.0, SD: 12.3) sample ...................................................................................................... 313 
Table A 26: Hierarchical logistic regression between division of responsibility (who 
decides how much to eat) and children perceived as picky eaters in the Mumbai 











Statement of Original Authorship  
  
The work contained in this thesis has not been previously submitted to meet 
requirements for an award at this or any other higher education institution. To the 
best of my knowledge and belief, the thesis contains no material previously 
published or written by another person except where due reference is made. 
 
    
                        
Signature: _ 





I would like to humbly extend my gratitude to several individuals whose support and 
guidance has helped shape this thesis. 
 
First and foremost I would thank divine Lord whose blessings gave me the strength 
to face one of the ultimate adventures of life (PhD) that has helped me grow not only 
academically, but also personally.    
 
I owe my deepest gratitude to my primary supervisors Prof. Lynne Daniels and Dr. 
Kimberley Mallan. I sincerely thank Lynne for giving me the opportunity to study 
under her guidance and whose constructive criticism has played a fundamental role 
in sculpting my work. I am most truly indebted to Kimberley whose continuous 
invaluable feedback, excellent analytical skills, innovative ideas, mentorship, 
encouragement, and positivity has given life to my thesis. I take this opportunity to 
thank Dr. Seema Mihrshahi whose guidance, support, and feedback formed a strong 
foundation on which my work has been built. I sincerely thank Dr. Subhadra 
Mandalika to whom I owe credit for successful data collection at the Mumbai site. 
Words cannot simply convey the overwhelming gratefulness and appreciation that I 
feel towards my outstanding supervisory team.  
 
I would also like to extend my sincere appreciation to QUT, which provided 
financial support and the resources required to accomplish my research. I sincerely 
thank Jacinda Wilson for proof reading and editing my thesis. Many thanks to my 
NOURISH friends and colleagues whose support and guidance has given me 
wonderful working relationships and friendships. I am obliged to all the mothers who 
participated in this project and I sincerely hope that my work can benefit the Indian 
community.  
 
Last, but never least, I will always be grateful for having wonderful parents and in-
laws whose support, love, and encouragement has time and again helped me rise 
like the Phoenix from the ashes. Special, special thanks to my absolutely amazing 
 xxi 
husband (Vrajesh) who stood by me through the thick and thin of my PhD and 
tolerated all my mood swings!  
 
Once again I offer my humble gratitude and appreciation to all individuals who 






































This thesis is dedicated to my Mother: my inspiration, my best 
friend 
‘Who raised me up to more than I can be’  
























Commonly Used Abbreviations 
 
AGHE Australian Guides to Healthy Eating 
BMI Body Mass Index 
CDC Centers for Disease Control and Prevention 
CEBQ Children’s Eating Behaviour Questionnaire 
CFPQ Comprehensive Feeding Practice Questionnaire 
CFQ Child Feeding Questionnaire 
DEXA Dual Energy X-ray Absorptiometry 
DV Dependent Variable 
FFQ Food Frequency Questionnaire 
FV Fruits and Vegetables 
IOTF International Obesity Task Force  
IV Independent Variable  
NFHS National Family Health Survey 
QUT Queensland University of Technology 
UK United Kingdom 
US United States 
WFA Weight For Age 
WFH Weight For Height 
WHO World Health Organisation 












Chapter 1: Introduction 25 
Chapter 1: Introduction 
This chapter will provide a background to the thesis by outlining the problem, that is, 
the rising prevalence of obesity in Indian children residing in urban-affluent areas of 
Indian and in westernised nations (Chapter 1:1.1.1). The significance of the problem 
and reasons why childhood obesity is an issue for Indians will be highlighted 
(Chapter 1:1.1.2); potential solutions to address the issue of childhood obesity will be 
discussed (Chapter 1:1.1.3), and gaps in the literature will be identified (Chapter 
1:1.1.4). Lastly, an outline of the remaining chapters will be provided.    
 
1.1.1 The issue: childhood obesity in Indians 
Data indicates that the prevalence of obesity is rising in Indian children from urban-
affluent areas of India and those residing in westernised countries. In India, 
according to a recent multi-centric study [2] 6% and 8% of urban-affluent preschool 
children are overweight or obese, respectively. With regards to migrant Indian 
children, a national British report highlighted that the prevalence of overweight in 
Indian children (boys: 26%; girls: 31%) was comparable with Caucasian children 
aged 2-15 years (boys: 30%; girls: 31%) [1]. Childhood obesity is a public health 
concern in Australia; nearly a quarter of children aged 5-17 years are overweight 
[14]. Data are not available for Indian children living in Australia. However, it is 
important to note that Indians are the fourth largest permanent migrant population in 
Australia [15]. The Australian national health profile may be significantly influenced 
by the health status of its major immigrant populations. This is supported by research 
(discussed below) that has shown the relative strength of association between 
childhood obesity and associated chronic disorders to be higher for Indian children 
than Caucasian children [3, 16]. 
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1.1.2 The significance: consequences and risk factors of childhood obesity in 
Indians 
Childhood obesity in Indian children has serious health consequences. Indian 
children in comparison to Caucasian children have a greater prevalence of obesity 
associated risk indicators for type II diabetes mellitus (e.g. higher insulin resistance) 
and cardiovascular diseases (e.g. lower HDL) [3]. Additionally, childhood 
overweight in Indian children has shown to be an independent risk factor for 
adulthood overweight and chronic disorders such as diabetes [17]. Therefore, the risk 
of detrimental health consequences associated with childhood obesity may be higher 
in Indian children than in Caucasian children. This may partly be due to Indian 
children having higher adiposity i.e. body fat mass (2%-8%) than Caucasian children 
for a comparable BMI [3, 16]. Specific environmental risk factors may contribute to 
the rising prevalence of obesity in Indian children. In India, ‘nutritional transition’, 
the increase in the energy intake and a decrease in the energy expenditure due to 
socio-economic growth in the urban-affluent sectors could be a risk factor for 
childhood obesity [4]. With respect to Indians settled in westernised countries, 
‘dietary acculturation’, which refers to adoption of dietary patterns of the host 
environment, may contribute to childhood obesity [5]. These factors (nutritional 
transition and dietary acculturation) may increase the affordability of non-core 
traditional and westernised foods and hence their exposure and intake. Therefore, 
both biological (adiposity) and environmental (e.g. nutritional transition and dietary 
acculturation) factors may increase the risk of childhood obesity in Indian children. 
One set risk factors thought to be modifiable during the early developmental years 
are child-feeding practices. Feeding practices have received considerable attention in 
recent times and are discussed as follows.         
  
1.1.3 Potential solution: child-feeding practices, the ‘modifiable’ risk factor for 
childhood obesity 
Child-feeding practices are behavioural strategies used by parents to regulate what, 
how much, and when their child eats [6]. Feeding practices may influence children’s 
dietary patterns (e.g. intake of core/non-core food items) and eating behaviours (e.g. 
picky/fussy eaters), which in turn may influence their weight status [6]. Positive 
child-feeding practices (e.g. responsive feeding) are intended to preserve children’s 
innate ability to recognise hunger and satiety cues, thus allowing them to self-
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regulate energy intake [8]. This could contribute to a healthy weight status in 
childhood and adult years [7]. Positive feeding practices (e.g. role modelling of 
healthy foods) may also assist children in developing healthy food preferences and eating 
behaviours [7]. Conversely, maladaptive feeding practices (e.g. pressure to eat, passive 
feeding i.e. mothers’ feeding their child even though the child is capable to self-feed [27]) 
may impair children’s ability to self-regulate energy intake, which in turn could have 
detrimental consequences for weight status [6, 8]. Feeding practices may therefore be 
‘modifiable’ risk factors for childhood obesity.  
 
1.1.4 The knowledge gap: child-feeding practices of Indian mothers 
Maternal feeding practices within the context of childhood obesity have been 
studied in countries where obesity is a public health concern, including the US [18, 
19] and UK [20], and Australia [21], as well as specific cultural groups such as 
African-Americans [19] and Latino-Americans [22]. Within the Indian context, 
child-feeding has predominantly been examined in relation to undernutrition [23, 
24]. It is only in the last 10 years that the rising prevalence of childhood obesity in 
urban-affluent Indians living in India and in westernised nations has been 
documented [1, 25]. A mother’s cultural background may influence her decisions 
around child-feeding [26, 27]. However, generalisation of findings from one 
cultural group to another is unclear. Additionally, contextual differences between a 
developed nation (Australia) and a developing nation (India) might influence 
mothers’ feeding practices. Thus, the present study aims to explore child-feeding 
practices of Indian mothers residing in Australia and the urban-affluent sectors of 
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A summary of the following chapters is given below:   
 
Chapter Two is the literature review. Firstly, the issue of ‘childhood obesity’ with 
respect to the prevalence, risk factors, and consequences among Indian children 
residing in India and in western countries will be examined. Secondly, ‘child-
feeding practices’ will be investigated within the context of childhood obesity. 
Specifically the association between feeding practices and child-related variables, 
namely children’s picky eating behaviour, dietary quality indicators, and weight 
status will be studied. The last section will discuss maternal and child 
characteristics that may be associated with mothers’ decisions around child-
feeding. The variables discussed are maternal perceptions and concerns regarding 
their own and their children’s weight; self-efficacy in feeding and parenting; role 
of mother-in-laws in child-feeding, and maternal and child socio-demographic 
characteristics (e.g. age, gender, income). This chapter will conclude by 
summarising the central aim and related objectives of this thesis.    
 
Chapter Three will describe the overall methodology used in the present study, 
including the recruitment procedure used to source participants in Australia and 
Mumbai, India. The general and the specific inclusion criteria for both locations 
will be outlined. Details of the questionnaire used to collect maternal self-reported 
data will be provided. The statistical approach used to address the aim and 
objectives of the thesis will also be highlighted in this chapter.       
 
Chapter Four will study the first objective of the thesis, to compare maternal and 
child characteristics of the participants in both samples (Chapter 2:2.8). A range of 
characteristics will be investigated including socio-demographic characteristics 
(e.g. age, gender) and anthropometric indicators (e.g. BMI). Maternal attitude 
regarding weight will be examined, which includes mother’s perceptions about her 
and her child’s weight status and concerns regarding her child’s weight status. The 
mothers’ and children’s proxy indicators of dietary quality will also be studied. 
Unique variables such as the mothers’ self-efficacy in feeding and parenting will 
be examined and lastly, a culturally specific variable, namely the role of the 
mother-in-law in child-feeding, will be reported. This chapter will therefore 
describe the study samples in detail.     
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Chapter Five will investigate the second objective of the thesis, to compare the 
child-feeding practices of Indian mothers in both samples (Chapter 2:2.8). A range 
of feeding practices will be examined: controlling feeding practices (restriction, 
monitoring, pressure, passive and distractive feeding practices), maternal role 
modelling of healthy foods, and responsive feeding (i.e. mother vs child decides 
what and how much to eat). Additionally, strategies that mothers may use to 
respond to their child’s food refusal will also be studied. Therefore, this chapter 
will highlight the similarities and differences in feeding practices used by mothers 
from the same cultural backgrounds but living in different countries.    
 
Chapter Six will examine objectives three to five of the thesis (Chapter 2:2.8), to 
investigate the association between specific variables of interest and child-feeding 
practices, separately in each sample. The variables include potentially modifiable 
variables such as maternal attitude regarding weight, self-efficacy in feeding and 
parenting, and the role of mother-in-laws in child-feeding. The non-modifiable 
variables are specific maternal and child socio-demographic characteristics (e.g. 
age, gender). Thus, this chapter will reveal the variables that may be associated 
with Indian mother’s decisions around child-feeding.   
 
Chapter Seven will study objectives six to eight of the thesis (Chapter 2:2.8), to 
examine the relationship between child-feeding practices and child-related 
dependent variables, separately in each sample. The dependent variables are 
children’s picky eating behaviour, proxy indictors of dietary quality, and weight 
status (WFA Z-scores). Hence, this chapter will identify feeding practices which 
have favourable or unfavourable associations with child-related variables.  
 
Chapter Eight will conclude the thesis by providing a brief recap about the 
underlying rationale for examining the child-feeding practices of Indian mothers in 
Australia and Mumbai, India. A short summary of the methodology used in the 
study will be given. The main findings from chapters Four to Seven will be 
reiterated. This chapter will also highlight the strengths and limitations of the 
study. Finally, implications of the findings and areas for further investigation will 
be discussed. 
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Chapter 2: Literature Review 
2.1 SEARCH STRATEGY USED FOR THE PRESENT LITERATURE 
REVIEW 
This chapter will examine evidence to support the exploration of child-feeding 
practices of Indian mothers in the present study. The literature review is divided into 
four main sections. Each section addresses a specific aim as follows:   
 
1. To examine ‘the issue and its significance’ i.e. the prevalence, risk factors 
and consequences associated with childhood obesity in Indian children 
(subsection 2.1).  
2. To discuss ‘the potential solution’ i.e. the evidence examining child-feeding 
practices as a modifiable risk factor of childhood obesity (subsection 2.3).  
3. To identify ‘the gap’ i.e. a scarcity of previous research investigating child-
feeding practices of Indian mothers (subsection 2.4).     
4. To study maternal and child characteristics that have shown association with 
feeding practices (subsection 2.5).   
 
The search engines used to source original research articles, systematic/narrative 
reviews, meta-analyses, and published books were: Web of Science; EBSCOhost; 
Science Direct, and Google Scholar. The research articles obtained from the searches 
were assessed for relevance based on their title and abstract. Studies published since 
1990 were included, as childhood obesity was first recognised as a public health 
concern in developed countries during this decade [7]. Only in the last 10 years has 
childhood obesity been documented as a rising concern in Indians living in urban-
affluent areas of India and in western countries [1, 25]. Therefore, it is likely that 
from this period child-feeding practices could be influenced by the growing ‘ 
obesogenic’ environment [6]. Only studies published in English were reviewed, and 
no animal studies were incorporated. No restriction was placed on how the variables 
of interest were defined: for example, whether pressure feeding was assessed using a 
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single item or a multi-item scale. All study designs were included (e.g. cross-
sectional and prospective). The key words and search terms used to find relevant 
articles are in Table 2.1.  
 
Table 2.1: Key words and search terms used for the literature review 
Generic key words and search terms 
South Asians, Indians, migrant Indians, Indians overseas, urban, affluent, India 
Key words and search terms specific to Section 2.2  
Childhood obesity/overweight, adiposity, body fat mass, diabetes/cardiovascular diseases and 
childhood overweight/obesity, prevalence/risk factors/consequences of childhood obesity 
Key words and search terms specific to Sections 2.3 and 2.4 
Child/maternal feeding practices/strategies/techniques, children’s eating behaviour, 
picky/fussy eating behaviour, dietary intake, fruits and vegetables, core/non-core foods, diet quality, 
weight status, BMI, child weight  
Key words and search terms specific to Section 2.5 
Maternal/mothers perceptions/concerns of child weight, predictors of child/maternal feeding 
practices/strategies, self-efficacy/self-confidence and feeding practices/child weight/child diet/food 
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2.2 PREVALENCE, RISK FACTORS, AND CONSEQUENCES 
ASSOCIATED WITH OVERWEIGHT/OBESITY IN INDIAN 
CHILDREN 
This section will report the prevalence of childhood overweight/obesity observed 
globally, as well as within Indian populations residing in India and western 
countries (subsections 2.2.1 to 2.2.4); the risk factors associated with childhood 
overweight/obesity (subsection 2.2.5), and the consequences (subsection 2.2.6) 
associated with childhood overweight/obesity within the Indian context. The 
section will conclude with an overall summary (subsection 2.2.7). For the purpose 
of this section, the term overweight refers to both overweight and obesity, unless 
obesity is specified.  
  
2.2.1 Global prevalence of childhood overweight 
Childhood overweight is a public health concern in both developed and developing 
nations. A cross-sectional analysis of 450 national nutritional surveys from 144 
countries reported that overweight in preschool children has risen from 4% in 
1990 (27 million, CI: 20.4-33.3) to 7% in 2010 (43 million, CI: 36.2-49.4) and 
could rise to 9% by 2020 (60 million, CI: 47.7-71.1) [28]. Alarmingly, the rise in 
preschool overweight was proportionately higher in developing countries, where 
an increase of 65% was observed as compared to 48% in developed countries, 
during the period 1990-2010. The highest numbers of obese preschool children in 
2010 were residing in South Asia, namely India, Bangladesh, and Pakistan (4%: 7 
million, CI: 3.3-13.2) [28]. 
 
2.2.2 Prevalence of overweight among children in India 
Childhood overweight is an emerging issue among the urban-affluent sectors of 
India. Previous research has defined ‘affluent class’ as children attending private-
fee paying schools and/or schools where the medium of instruction and curriculum 
is in English [4]. Similarly, children attending non-fee paying and/or vernacular 
language schools are categorised as belonging to the non-affluent sectors [25]. The 
urban sector in India comprises of the higher-middle socio-economic strata that 
can afford all basic amenities (e.g. food, clothing), live in concrete houses, are 
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considered skilled workers, and have the ability to purchase luxurious goods (e.g. 
television, computer, microwave) [4, 25]. The urban sector also comprises of 
populations such as urban-slum dwellers, which do not have access to basic 
amenities [4, 25]. Therefore, for the purpose of this thesis, the prevalence of 
childhood overweight in the ‘urban’ areas refers to the higher-middle socio-
economic strata residing in the metropolitan sectors unless specified otherwise.       
 
Previous research has documented the prevalence of overweight among urban-
affluent children in India. Table 2.2 summarises 16 studies: 14 cross-sectional, one 
prospective study, and one meta-analysis that reported the prevalence of 
overweight in Indian children residing in India. Only 3/16 studies were conducted 
exclusively with children ≤ five years of age [2, 29, 30]. One of these three studies 
is national data [30] that cross-sectionally examined the prevalence of overweight 
in preschool children in 2005-06. Two multi-centric cross-sectional studies 
recently carried out in 5-10 metropolitan cities of India reported the prevalence of 
overweight in younger (2-5 years) [2] and older (8-18 years) [31] children, 
respectively. No study had a sub-group sample size less than 100 participants 
(range: n= 279-92,862). Seven cross-sectional studies [4, 25, 30, 32-35] and one 
prospective study [36] compared the prevalence of childhood overweight between 
the affluent and the non-affluent populations. Two cross-sectional studies [25, 30] 
and the single prospective study [36] additionally compared the prevalence of 
childhood overweight between urban and rural areas.    
  
With regards to the measurement of children’s anthropometric status, all studies 
reported using trained personnel to measure children’s height and weight. 
Anthropometric status of the children was reported as BMI percentiles or 
standardised BMI Z-scores. Overweight and obesity were classified using the cut-
offs suggested by the WHO [37], IOTF (International Obesity Task Force) [38] 
and CDC (Centers for Disease Control and Prevention) [44] (Table 2.2).  
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Table 2.2: Prevalence of overweight among Indian children residing in India 
Author. Year; study design; 
country  
Participants  Measurement of overweight Key results 
Cross-sectional studies 
Preschool children: 0-5 years 
Khadilkar et al., 2012 [2]; 
multi-centric: 10 cities in India  
n=2627,  
Age: 2-5 years  
Urban-affluent children 
(WHO. 2006): BMI Z-score >2 SD 
overweight, >3 SD obese  
 
6% overweight and 8% obese   
 
 
Kumar et al., 2008 [29]; 
Mangalore  
N=425,  
Age: 2-5 years  
Urban-affluent  
(WHO. 2006): Overweight ≥85th, obesity 
≥95th  BMI percentile  
5% overweight and 1% obese 
National Family Health 
Survey, 2005-06 [30]; India 
Urban: n=11337, rural: n=35318 
Low: n= 11689, high: n=6577 
wealth index  
Age: <5 years  
(WHO. 2006): Overweight >2 SD weight 
for height Z-score  
 
Overweight:  
Urban (3%) vs rural (1%) 
higher (3%) vs Lower (1%) wealth index  
 
Wider age range: 2-19 years 
Cherian et al., 2012 [32]; 
Kerala  
Affluent: n=528,  
Non- affluent: n= 518 
 Age: 6-15 years 
(CDC. 2000): Overweight ≥85th, obesity 
≥95th  BMI percentile  
Overweight:  
Affluent (23 %) vs non-affluent (3%)  
 
Obesity:  
Affluent (8%) vs non-affluent children (1%)   
Misra, et al., 2011[31], multi-
centric: 5 cities in India  
N=38296,  
Age: 8-18 years  
Urban-affluent  
(WHO. 2007): BMI Z-score ≥85th 
percentile overweight, ≥97th percentile 
obese  
19% overweight and 3% obese (WHO. 2007) 
Premanath et al., 2010[35]; 
Mysore  
Affluent: n=3308,  
Non- affluent: n= 401 
Age: 5-16 years  
Indian paediatrics growth charts: 
Overweight ≥85th  
Overweight:  
Affluent (9%) vs non-affluent children (6%) 
Tharkar & Viswanathan, 2009 
[4]; Chennai  
Affluent: n=525,  
Non- affluent: n= 177  
Age:  8-12 years  
(WHO. 2007): Overweight ≥85th ,  
obesity ≥97th  BMI percentile 
Overweight:  
Affluent (27%) vs non-affluent children (19%) 
Obese:  
Affluent (24%) vs non-affluent children (7%) 
Dasgupta, et al., 2008 [39]; 
Kolkata  
Survey 1 (1983): N=816,  
Survey 2 (2002): N=1187  
Age: 7-16 years urban-affluent boys  
(WHO. 1995): Overweight ≥85th BMI 
percentile  
Overweight: 
Survey 1 (1983) 5% vs survey 2 (2002) 17%  
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Author. Year; study design; 
country  
Participants  Measurement of overweight Key results 
Bharati et al., 2008 [25]; 
Wardha  
Urban: n=1884, rural: n=671 
Affluent: n=279, non- affluent: n= 
2276 
Age: 10-17 years  
(CDC. 2000): Overweight ≥85th Overweight:  
Urban (5%) vs rural (1%) 
Affluent (10%) vs non-affluent children (4%) 
Bose, et al., 2007 [40]; 
Kolkata  
N=431 
Age: 6-9 years urban-affluent  
(Cole et al., 2000): IOTF BMI cut-offs 
for overweight, obesity 
18% overweight and 5% obese 
Sharma, et al., 2007 [41]; 
Delhi  
N=4399,  
Age: 4-17 years urban-affluent  
(Cole et al., 2000): IOTF BMI cut-offs 
for overweight, obesity 
22% overweight and 6% obese 
 Kaur et al., 2006 [33]; Delhi  Affluent: n=6368,  
Non- affluent: n= 5087  
Age: 5-18 years 
(Cole et al., 2000): IOTF BMI cut-offs 
for overweight, obesity 
Overweight: affluent (15 %) vs non-affluent (3%)  
 
Obesity: affluent (7%) vs non-affluent children (0%)   





Age: 5-17 years  
(Cole et al., 2000): IOTF BMI cut-offs 
for overweight, obesity 
Overweight: affluent (9 %) vs non-affluent (3%)  
 
Obesity: affluent (5%) vs non-affluent children (0%)   
Sidhu et al., 2006 [42]; Punjab  N=1000 
Age: 6-11 years urban-affluent  
(Cole et al., 2000): IOTF BMI cut-offs 
for overweight, obesity 
27% overweight and 12% obese  
Prospective cohort study 
Raj et al., 2007 [36];  study:2 
years; Kerala  
Baseline (2003): N=24842, follow-
up (2005): N=20263, 
Age: 5-16 years  
Urban-rural, affluent-non-affluent n 
value break-up not provided  
(CDC. 2000): Overweight ≥85th mean 
BMI  
 
Odds ratios adjusted for age and gender  
Urban children ↑ overweight at  baseline (OR: 2.3, 
CI: 2.0-2.6, p<0.0001) and follow-up (OR: 2.4, CI: 
2.1-2.8, p<0.0001) than rural children 
 
Affluent children ↑ overweight at  baseline (OR: 1.3, 
CI: 1.1-1.6, p<0.0003) and follow-up (OR: 2.3, CI: 
1.8-2.9, p<0.0001) than non-affluent children 
Meta-analysis of cross-sectional studies 
Midha et al., 2012[43]; 9 
studies; India 
N=92862,  
Age: 2-19 years urban-affluent  
(WHO. 2006): Overweight ≥85th, obesity 
≥95th  BMI percentile  
12.6% (CI: 8.5-16.8) overweight and 3.4% (CI: 2.6-
4.2) obese 
Abbreviations: ↑: higher, IOTF: International Obesity Task Force, WHO: World Health Organization, CDC: Centers for Disease Control and Prevention   
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Only a few studies have examined the prevalence of childhood overweight 
exclusively in preschool children living in India. Three cross-sectional studies 
reported a prevalence rate of 3-6% for overweight and 1-8% for obesity in urban-
affluent children aged ≤ five years [2, 29, 30]. With respect to preschool children, the 
national data [30] reported a lower overweight prevalence rate (3%) in comparison to 
a recent [2] multi-centric study (overweight: 6%, obesity: 8%) (Table 2.2). Both 
studies classified overweight in children using the WHO definition [37]. However, 
Khadilkar et al. (2012) [2] defined the urban-affluent class as children going to 
private fee paying schools and/or living in urban areas without slum clusters [2]. The 
NFHS [30] defined the urban-affluent sector broadly. Affluence was measured 
according to various housing characteristics that included basic amenities (e.g. 
concrete housing, access to potable water) and ownership of luxurious goods (e.g. 
computer, refrigerator). Distinct to the Khadilkar et al. (2012) [2] study the urban 
area in the NFHS [30] represented the well-off areas (non-slum) as well as the urban 
slum areas. These differences in definition of the urban-affluent class may be partly 
responsible for the lower prevalence of childhood overweight reported by the NFHS 
[30]. Additionally, higher prevalence of overweight and obesity noted in the recent 
multi-centric study could indicate that within a span of 5-6 years there may have 
been a rise in childhood overweight among urban-affluent Indian preschool children. 
To investigate this suggestion a latest national level assessment of overweight and 
obesity among preschool Indian children is needed. The remaining studies (11 cross-
sectional, one prospective and one meta-analysis) reported the prevalence of 
overweight (5-27%) and/or obesity (3-24%) in children and adolescents ranging from 
ages 2-19 years (Table 2.2).  
 
Previous research has observed that the prevalence of overweight is higher in the 
urban-affluent areas in comparison to the rural-non-affluent areas. Exclusively 
with respect to children aged ≤ five years, the national data [30] reported that a 
higher proportion of urban (3% vs 1%) and affluent (3% vs 1%) children were 
overweight (>2 SD WFH Z-scores) [37] in comparison to rural and non-affluent 
children. It should be noted that the overweight prevalence rates in preschool 
children residing in the non-slum urban areas may be underestimated by the 
national data as the urban sector also included the slum areas. All other cross-
sectional studies (n=6) compared overweight prevalence between urban-affluent 
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and rural-non-affluent children aged 5-17 years [4, 25, 32-35]. Overall, the studies 
reported that a higher proportion of urban-affluent (5-27%) children were 
overweight and/or obese in comparison to rural-non-affluent (0-19%) children. 
One prospective study (N=20,263) reported that urban (OR: 2.4, CI: 2.1-2.8, 
p<0.0001) and affluent (OR: 2.3, CI: 1.8-2.9, p<0.0001) children aged 5-16 years 
had greater odds of being overweight (BMI ≥85th percentile) [44] in comparison to 
rural-non-affluent children [36] (Table 2.2). Therefore, in both preschool and older 
children, the prevalence of overweight is higher among children residing in urban-
affluent sectors. 
 
Overall, compared to developed nations, the prevalence of overweight (3-8%) in 
preschool children is lower in India. For example, the Australian national report 
[45] (n=1,122) found 21% of boys and 18% of girls aged 2-3 years were 
overweight or obese (IOTF BMI cut-offs) [38]. The prevalence of overweight 
specifically in migrant Indian children has been reported as follows.    
 
2.2.3 Prevalence of overweight among migrant Indian children 
Only a handful of studies have reported the prevalence of overweight among 
Indian children residing in western countries. The studies have mainly been 
conducted in the UK where immigrant Indians have been settled for approximately 
40 years [27]. A British National Child Measurement Programme (N= 4,948, age: 
2-15 years) reported that the prevalence of overweight (BMI ≥85th percentile), [46] 
among Indian boys (26%) and girls (31%) was comparable to Caucasian boys 
(30%) and girls (31%) [1]. Two cross-sectional studies conducted in the UK with 
children 5-18 years of age reported a higher proportion of South Asian children 
(Indian, Pakistani, and Bangladeshi) than Caucasian children were overweight and 
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Table 2.3: Prevalence of overweight and obesity among Indian children residing in western 
countries relative to Caucasian children 
Author. Year; study 
design; country  
Participants Measurement of 
overweight 
Key results 
Shaw, et al., 2007 
[47], cross-sectional 
study; UK 
South Asian: n=339, 
Caucasian: n=654, 
Age: 5-18 years  
(Cole et al., 2000): IOTF 
BMI cut-offs for 
overweight, obesity  
Overweight:  
South Asian (39%) vs 
Caucasian (26%) 
Obesity:  
South Asian (13%) vs 
Caucasian (12%) 
Balakrishnan, et al., 
2008 [48], cross-
sectional study; UK  
South Asian: 
n=3025, Caucasian: 
n=13116, Age: 5-7 
years 
(UK BMI percentile. 
2005)  
Overweight BMI ≥85th 
percentile, obesity BMI 
≥95th  percentile  
Overweight:  
South Asian (25%) vs 
Caucasian (21%) 
Obesity:  
South Asian (14%) vs 
Caucasian (10%) 
Abbreviation: IOTF: International Obesity Task Force 
 
Specifically in regards to Australia, the national data highlighted that 25% of 
children aged 5-17 years were overweight [14] according to the IOTF BMI cut-
offs [38]. In 2011, Indians (5.6%) were the fourth largest permanent migrant 
population after British (20.8%), New Zealanders (9.1%), and Chinese (6.0%) in 
Australia [15]. However, data specifically on overweight among Indian children 
and adults in Australia were not identified.  
 
2.2.4 Adiposity (body fat mass) among Indian children 
Concerns have been raised regarding the use of BMI to classify overweight in 
Indians. BMI may not truly account for body fat mass and thus, it may 
underestimate adiposity in Indians [3, 49] and underestimate the prevalence of 
overweight, and hence the risk of later morbidity at the population level [3]. 
Table 2.4 summarises five cross-sectional studies that compared adiposity levels 
among South Asian (mainly Indian, Bangladeshi, and Pakistani) children and 
Caucasian children using comparable anthropometric indicators. The 
anthropometric indicators commonly used were mean BMI, BMI Z-scores, and 
ponderal index (an indicator of WFH). Adiposity was measured using DEXA, 
bioelectrical impedance, and skin fold measurements. All studies except one [16] 
were conducted with older children aged 9-17 years. Sub-group sample size 
ranged from n= 64-1,523 participants. All studies except one [50] reported 
adjustment for potential confounding variables. Overall, the studies highlighted 
that for comparable anthropometric indicators (e.g. BMI Z-scores), South Asian 
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children had higher adiposity (2%-8%) than Caucasian children. This may 
increase the risk of chronic health disorders such as type II diabetes mellitus and 
cardiovascular diseases in adulthood [17, 51] (subsection 2.2.6).    
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Indian infants ↓ median 
birth weights (kg) than 
Caucasian infants, (2.8g 
CI: 2.5-3.1 vs 3.5 g CI: 
3.2-3.9) p<0.001    
 
For a given median birth 
weights (3.1 kg) Indian 
infants ↑ body fat mass 
(10 ng/ml CI: 5.3-15.1 vs 
5 ng/ml CI: 3.0-6.6) 
p=0.02 than Caucasian 
Older children: 9-17 years 
Nightingale et 
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than Caucasians  (% 
difference: 7.3 (2.8-12.0), 
p=0.001        
Ehtisham et 








(Cole et al., 2000): 
IOTF BMI Z-scores  
 
Fat mass %: DEXA 
equation 
Not reported At healthy weight (BMI 
Z-scores <1 to>2 SD): 
 South Asian ↑ fat mass 
% 
(Girls: 36% vs 31%) 
(Boys: 17% vs 25%)  
(p<0.001) than Caucasian 
Whincup et 





















times of day 




South Asian (28% vs 
26%) ↑fat mass %, OR: 
1.7, CI: 0.2-3.2, p=0.02, 
 
↑ triceps skin fold ratio 
(0.9 vs 0.7), OR: 0.1, CI: 
0.0-0.1, p=0.008 than 
Caucasian       
Abbreviations: ↑: higher, ↓: lower, IOTF: International Obesity Task Force, DEXA: Dual Energy 
X-ray Absorptiometry, WFH: Weight-For-Height 
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In summary, several studies have documented the prevalence of childhood 
overweight in urban-affluent children residing in India. Predominantly, studies 
have examined older children and adolescents. It has also been noted that 
anthropometric indicators which only account for height and weight (e.g. BMI) 
may not be truly representative of body fat mass. Thus, studies have specifically 
examined body fat mass and highlighted that relative to Caucasian children, 
Indian children have a higher degree of adiposity. In conclusion, studies have 
consistently highlighted that the prevalence of childhood overweight is higher in 
urban-affluent areas of India, relative to rural-non-affluent areas. Among migrant 
Indian children, the prevalence of overweight is comparable to the Caucasian 
children. Therefore, childhood overweight is a growing issue among Indian 
children in urban-affluent sectors of India and in western countries. The potential 
risk factors that may promote childhood overweight in Indian children are 
discussed below. 
 
2.2.5 Risk factors of childhood overweight 
Research has identified numerous risk factors of childhood overweight 
predominantly in Caucasian populations. A systematic review of reviews [53] 
examining 22 reviews (age: 0-5 years), and another recent systematic review [54] 
examining 30 prospective studies (age: 0-16 years) investigated risk factors for 
childhood overweight. The studies reviewed were predominantly conducted with 
Caucasian children from the UK, US, and Australia. Child-related factors such as 
high birth weight, rapid weight gain in the first year, short sleep duration (e.g. <12 
hours in 0-2 years of age), and less than 30 minutes of daily physical activity were 
associated with childhood overweight. Ever being breastfed in the first year of life 
was shown to be protective against overweight. Early introduction of solid foods 
(≤ 4 months) was identified as promoting childhood overweight. Maternal factors 
such as pre-pregnancy overweight status, pre-gestational and gestational diabetes, 
and smoking during pregnancy were risk factors of childhood overweight. 
 
Child-feeding practices have received considerable attention in recent times with 
respect to risk of childhood overweight. It has been proposed that feeding practices 
may influence children’s dietary patterns (e.g. intake of core/non-core food items) 
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and eating behaviours (e.g. picky/fussy eaters) which in turn may influence their 
weight status [6]. Positive child-feeding practices may be protective against 
childhood overweight, whereas, maladaptive feeding practices may have 
detrimental consequences for children’s weight status [8, 55]. Feeding practices 
may therefore be ‘modifiable’ risk factors for childhood overweight. Child-feeding 
practices are discussed in detail in Section 2.3.       
 
Several of the maternal and child factors associated with increased risk of 
childhood overweight in Caucasian populations have shown a similar trend within 
Indian populations. In a cross-sectional study (N=23,814) Chakraborty & 
Anderson (2010) [56] analysed the latest NFHS [30] to investigate the risk factors 
of overweight (BMI Z-scores >2 SD) [37] in preschool children aged less than five 
years living in India. The results highlighted that maternal factors such as 
education (high school and higher degree; OR: 1.6, CI: 1.3-2.0, p<0.001), urban 
residency (OR: 1.4, CI: 0.5-0.9, p<0.001), overweight (OR: 1.9, CI: 1.3-2.7, 
p=0.001) and obesity (CI: 2.5, CI: 1.4-4.6, p=0.003) were associated with higher 
overweight status in Indian children. Higher BMI Z-scores were reported in 
children who consumed foods prepared in fats (e.g. ghee) and oil in the 24 hours 
prior to completing the questionnaire (OR: 1.3, CI: 1.0-1.8, p=0.03) and were 
stunted (height for age <-2 SD; OR: 0.4, CI: 3.2-5.0, p<0.001) [56]. From the 
listed risk factors, specific risk factors that are of particular relevance and interest 
within the Indian population residing in Indian and in western countries are 
discussed as follows.    
 
Adiposity  
Previous research has observed an association between childhood undernutrition i.e. 
the child being stunted (reflects chronic undernutrition) and/or wasted (reflects acute 
undernutrition) and overweight. For example, Chakraborty & Anderson (2010) [56] 
reported that stunted children were at a greater risk of having higher BMI Z-scores 
(>2 SD) [37]. Two commonly proposed theories have explained the link between 
undernutrition and overweight. The first theory, called the ‘Thrifty genotype’, was 
proposed by Neel (1962). The theory suggests genes that promote overweight were 
advantageous to early humans (Paleolithic era) by increasing fat deposition in times 
of food availability which facilitated survival during food scarcity. However, in the 
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present times where food is in abundance this genotype may increase susceptibility 
to adiposity and associated chronic diseases such as type II diabetes mellitus [57]. 
The second theory, called the ‘Thrifty phenotype’ [58], suggests that foetal 
undernutrition, most likely due to poor nutritional status of the mother, is conditioned 
to adapt for life after birth, which the genetic programming considers an environment 
likely to be limited in resources (e.g. food). However, this genetic predisposition 
alters the way the phenotype is expressed when exposed to a certain type of extra 
uterine environment (e.g. abundance of food).  
 
The Thrifty phenotype theory has been cross-sectionally examined in new-born 
Indian infants from urban-affluent areas of India (n=157) and British (n=67) 
infants [16]. Yajnik et al. (2002) [16] described the Thrifty phenotype theory as 
the ‘thin-fat’ baby syndrome. At birth, Indian infants were observed to have a 
smaller body size (median length 48cm, CI: 46.3-49.3 vs 51cm, CI: 49.6-52.5, 
p<0.001) and were lighter (median weight 2.8kg, CI: 2.5-3.1 vs 3.5kg, CI: 3.2-3.9, 
p<0.001) than Caucasian infants. However, for a comparable median birth weight 
(3.1 kg), Indian infants had a higher proxy indicator of body fat mass (cord plasma 
leptin (ng/ml) 10.4, CI: 5.3-15.1 vs 4.6, CI: 3.0-6.6, p=0.02). The Thrifty 
phenotype theory also proposes that undernutrition experienced during the early 
years may increase the risk of chronic health disorders in later life [58]. This has 
been supported by a large representative prospective study (N=1,492) conducted 
with urban-affluent children residing in Delhi.  Lower BMI (<15 kg/m
2
) at two 
years of age was associated with greater risk of developing impaired glucose 
tolerance or type II diabetes mellitus in participants with a higher BMI (>26 
kg/m
2
) (OR: 4.6, CI: 1.9-11.2, p=0.002) at follow-up age 26-30 years. BMI was 
not categorised according to any standardised cut-offs, rather categories were 
formed based on the highest to lowest BMI quintiles of the sampled population 
[59]. These data suggest that when infants undernourished at birth [16] and during 
early years (≤ 2 aged years) [59] are exposed to affluent environments (e.g. 
abundance of food); they have increased risk of childhood overweight and 
associated chronic conditions such as type II diabetes mellitus in adulthood.     
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High or healthy birth weight Indian infants may also be at increased risk of 
childhood overweight. In a cross-sectional study (N=4,399), Sharma et al. (2007) 
[41] collected self-reported data on birth weights from affluent-urban parents 
residing in Delhi with children 4-17 years of age. The result highlighted that 
children with a birth weight of equal to or more than three kilograms were more 
likely to be obese (IOTF BMI cut-offs) [38] than children with birth weight of less 
than three kilograms, during their adolescence, (13-17 years). The authors 
suggested that environmental factors such as intake of energy dense non-core 
foods accompanied with a sedentary lifestyle may predispose high/healthy birth 
weight urban-affluent infants to overweight during childhood and adulthood [41].    
 
Maternal education and urban residency 
In developed countries childhood overweight is inversely associated with maternal 
education and wealth index [60, 61]. However, the opposite has been observed in 
developing countries such as India. As discussed earlier a direct association has been 
observed between Indian mothers’ educational status, urban residency, and childhood 
overweight [56] (subsection 2.2.2). In addition, urban dwellers are more likely to 
have a better educational status than rural dwellers [4, 25]. The availability of both 
basic (e.g. staple food items: wheat and rice) and luxurious resources (e.g. non-core 
energy dense foods: confectionaries) is greater in the urban-affluent sector [60, 61]. 
Therefore, urban and educated Indian parents have the capacity to purchase energy-
dense non-core foods and make them accessible to their children. This purchasing 
power could also be perceived as a sign of social opulence [4, 25, 62]. Additionally, 
in a country such as India, nationwide undernutrition (e.g. wasting/stunting) (WFH 
Z-scores >2 SD: 20%) is prevalent on a larger scale than overnutrition (WFH Z-
scores: 2%) in children under five years of age [30]. The national nutritional 
guidelines [63] therefore mainly focus on undernutrition (e.g. feeding frequently, 
increasing energy density of foods). Hence, it could be suggested that parents may 
perceive a heavier/chubbier child as a sign of health, social standing, and good child-
rearing [64, 65]. Thus, maternal education and urban residency are proposed as risk 
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Nutritional transition in India and dietary acculturation in migrant Indians 
Urban-affluent Indians residing in India are faced with ‘nutritional transition’ 
whereas those living in western countries experience ‘dietary acculturation’. In 
India, industrial development rapidly led to the formation of urban metropolitan 
sectors which provided desirable economic prosperity. This purchasing power 
consequently led to a ‘nutritional transition’ which is the increase in the intake of 
non-core energy dense foods and a decrease in a physically active lifestyle [4, 25]. 
With respect to Indians living in western countries, acculturation occurs when the 
minority group (e.g. Indians) adopts lifestyle patterns (e.g. diet, beliefs, language) 
of a host group [5]. Dietary acculturation particularly refers to the adaptation 
process of a minority group to the dietary patterns/food choices of the host 
environment [5].  
 
A concerning aspect of both nutritional transition and dietary acculturation is that 
they have increased the ability to afford and hence the exposure to both western 
and traditional non-core energy dense foods. Narrative reviews by Misra et al., 
(2011) [31] and Holmboe-Ottesen and Wandel, (2012) [67] have indicated the role 
of nutritional transition and dietary acculturation in changing the dietary patterns 
of the urban-affluent Indian adults residing in India [66] and those residing in 
western countries [67], respectively. Both reviews highlighted that the staple diets 
which constituted of wholegrain cereals and pulses (e.g. chapattis made from 
multigrain flours such as jowar, bajara, wheat, green and yellow gram lentils) are 
being replaced by refined sources of carbohydrates. The reviews also emphasised 
that energy dense traditional Indian sweets and savoury snacks which were 
occasionally consumed during festive seasons (e.g. Diwali) are now readily 
affordable and available in the metropolitan sectors of India and overseas. 
Additionally, Misra et al. (2011) [31] emphasised that the increase in purchasing 
power due to rapid urbanisation and economic growth may have contributed to an 
increase in the energy density of the traditional food items. For instance, adding 
greater amounts of ghee and oil to traditional items such as rice and chapatti, and 
preparing energy dense curries and gravies. This suggestion has been supported by 
the Indian national data which reported that fat intake by an average person in the 
last 30 years has risen from 36g (1972-73) to 48g (2004-05) per person per day 
[68]. The dietary intake was recorded as the type and amount of food items 
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consumed in 30 days prior to the interview. An average person was defined as an 
adult man, aged 20-39 years consuming a 2700 kcal diet [68]. Therefore, 
nutritional transition and dietary acculturation may have increased the 
affordability, exposure and the intake of non-core energy dense traditional and 
western foods among urban-affluent Indians in India and in western countries, 
respectively.  
 
Overall, there is limited evidence which has examined the influence of nutritional 
transition and dietary acculturation on dietary patterns of Indian children living in 
India and in western countries, respectively. In India studies have predominantly 
examined the children’s dietary patterns within the context of undernutrition i.e. 
the diets being deficient in macro and micro nutrients [23, 24]. With respect to 
migrant Indian children, a few original articles were identified that indicated the 
role of dietary acculturation in increasing the intake of non-core energy dense 
foods. Table 2.5 summarises three studies (one cross-sectional and two qualitative) 
which reported worrying trends regarding the dietary quality indicators of Indian 
children aged 5-15 years residing in the UK [69], Australia [70], and Canada [71]. 
Both qualitative studies reported that the migrant Indian children preferred 
westernised and traditional non-core energy-dense foods over traditional home 
cooked foods [70, 71]. The studies did not specify whether the home cooked foods 
were modified to be energy dense. The cross-sectional study (N=1101) reported 
that the affluent migrant South Asian children’s diets were relatively energy dense 
compared to the British-Caucasian children aged 9-10 years [69]. Majority of the 
children belonged to the middle-upper economic sector. With respect to Indians 
(n=137), 30% were working as skilled professionals, 33% as clerical workers and 
entrepreneurs, and 26% as manual/technical workers. This limited evidence 
suggests that dietary acculturation could be a contributing factor for the preference 






46 Chapter 2: Literature Review 




Participants Measurement details Key results 







N=543, Age: 9-10 
years  
Children’s reported: 
24 hour dietary recall 
(macro and micro 
nutrient analysis) 
South Asian vs Caucasian: 
Total daily energy (1911 kcal, CI: 
1864-1959) vs (1814 kcal, CI: 1769-
1859), p=0.002 
Total fat (77g, CI: 75-80) vs (70g, CI: 
69-73), p<0.001 
Green et al., 
2003 [70]; 
Qualitative 
study; Australia   
Indian: n=47,  
Age:5-15 year  
 
Semi structured 
interview and focus 
groups to study diet-
related issues  
Children preferred snacking on 
‘westernised’ energy dense foods and 
consumption of western and traditional 





study; Canada  
South Asian: 
n=38, Age: not 
reported 
Focus groups to study 
diet-related issues  
Children preferred snacking on 
‘westernised’ energy dense foods over 
traditional home cooked foods 
 
Children’s consumption of energy-dense diets may have detrimental consequences 
for their weight status. With respect to urban-affluent Indian children living in 
India, in a cross-sectional study (N=23,814) Chakraborty and Anderson (2010) 
[56] reported that the children’s diet (foods prepared in fats i.e. ghee and oil) was a 
risk factor for childhood overweight (OR: 1.3, CI: 1.0-1.8, p=0.03) (BMI Z-scores 
>2 SD) [37]. Childhood overweight can increase the risk of health disorders such 
as type II diabetes mellitus and cardiovascular diseases and overweight in 
adulthood [17] (subsection 2.2.6). Therefore, nutrition transition in the urban-
affluent sectors of developing country such as Mumbai, India and dietary 
acculturation in migrant Indians residing in developed nations such as Australia 
could increase undesirable dietary choices (e.g. intake of non-core foods) and may 
be a key risk factor for childhood overweight.     
 
In conclusion, several risk factors of childhood overweight have been investigated 
specifically within the Indian context. Biological factors such as higher levels of 
adiposity (body fat mass) in Indians relative to Caucasians may increase the risk of 
overweight and associated chronic health disorders (further discussed in 
subsection 2.2.6) in Indian children. Residing in an urban-affluent area has 
increased the capacity of parents to purchase and make available energy dense 
non-core foods to their children which in turn may increase their risk of 
overweight. Similarly, nutritional transition in the urban-affluent sectors of India 
and dietary acculturation among migrant Indian families may promote the intake 
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of both western and traditional non-core foods which could be a potential risk 
factor for overweight. Maternal factors such as educational status was directly 
associated with childhood overweight. Lastly, the mothers’ feeding practices may 
be proposed as a potentially modifiable risk factor for childhood overweight 
(Section 2.3). Childhood overweight in turn can have detrimental health 
consequences that may be carried forward into adulthood. These consequences are 
discussed as follows. 
 
2.2.6 Consequences of childhood obesity  
Childhood overweight is a global concern and one of the most obvious 
consequences  is that 50-80% of overweight children become overweight adults 
[72]. Childhood overweight has also shown to be an independent predictor of 
chronic diseases such as type II diabetes mellitus and cardiovascular diseases in 
adulthood [17, 72]. In Indians, it is estimated that cardiovascular diseases account 
for more than half of all deaths. India has 51 million people with diabetes, the 
highest number worldwide, and this number is estimated to increase to 80 million 
by 2030 [17, 72]. Table 2.6 summarises five cross-sectional studies [3, 16, 50, 52, 
73] which compare overweight associated risk factors for chronic disorders (e.g. 
cardiovascular diseases) between South Asian children and Caucasian children. 
Only one of the five studies was conducted with young infants [16]. Three of the 
five studies [16, 50, 52] had a sub-group sample size of less than 100 participants 
(range: 64-3,415). Overweight/obesity was generally measured as ponderal index 
and BMI values. Four of the five cross-sectional studies [3, 50, 52, 73] were 
conducted in the UK with British-Caucasians and migrant South Asian children 
(Indian, Pakistani, and Bangladeshi). One study examined newborn Caucasian 
infants in the UK and urban-affluent Indian infants in India [16]. Additionally, 
Table 2.6 summarises four studies, two cross-sectional [74, 75] and two 
prospective [17, 51] which investigated the association between childhood 
overweight and the risk of chronic disorders (e.g. cardiovascular diseases) only in 
the urban-affluent Indian children residing in India. None of the studies were 
conducted with preschool children. Sample sizes ranged from 109 to 1,219 
participants. All four studies used standardised BMI values to measure 
overweight/obesity.
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Table 2.6: Consequences associated with overweight specifically among Indian children 
Author. Year; study 
design; country  
Participants  Measurement of 
overweight 
Covariates adjusted Key results 
Overweight associated health consequences in Indian children relative to Caucasian children 
Cross-sectional studies 
Young infants at birth   
Yajnik et al., 2002 





Age: at birth   
Body fat mass:  
cord plasma leptin 
(ng/ml) 
 
Child: gender, umbilical 
cord glucose levels 
 
 
For a given median birth weights (3.1 kg) Indian 
infants ↑ insulin concentration (pmol/l) (55, CI: 
37.4-104.9) than Caucasian (14, CI: 13.9-34.7), p 
= 0.002  
Older children: 9-17 years 
Whincup et al., 2010 
[3]; UK 
South Asian: N=1306; 
Caucasian: N=1153, 
Age: 9-10 years  
Ponderal index:  
wt (kg)/ ht (m
3
). 
Indicator of WFH  
 
Child: age, observer, 
gender, recruitment site 
(schools) 
For a given ponderal index (13 kg/m
3
 ): 
South Asians ↑ insulin resistance (HOMA) (% 
difference: 28, CI: 19.4-38.2), p=0.002; ↑ 
triglyceride (mmol/L) (% difference: 10.8, 6.0-
15.9), p=0.02; ↓ HDL (mmol/L)  (% difference: -
1.5, CI: -3.8-0.8), p<0.001 
Whincup et al., 2005 
[52]; UK 
South Asian: N=90 
Caucasian: N=1248 Age: 
13-16 years  
Mean BMI values 
 
Child: gender, age, 
observer, recruitment site 
(towns across England), 
times of day 
For a given BMI (20 kg/m
2
): 
South Asian ↑ insulin resistance (HOMA) (% 
difference : 20, CI: 9.9-29.4), p=0.0003 than 
Caucasian  
Ehtisham et al., 2005 
[50]; UK  
South Asian: N=65; 
Caucasian: N=64, Age: 
14-17 years 
(Cole et al., 2000): IOTF 
BMI Z-scores  
 
Not reported At healthy weight (BMI Z-scores <1 to>2 SD): 
South Asian ↓ insulin sensitivity (mean HOMA) 
(52.4±2.3) than Caucasian (58.9±2.3), p<0.05  
Whincup et al., 2002 
[73]; UK  
South Asian: N=227; 
Caucasian: N=3415, 
Age: 8-11 years  
Ponderal index:  
wt (kg)/ ht (m
3
). 
Indicator of WFH  
 
Child: gender, age, 
observer, recruitment site 
(towns across England) 
 For a given ponderal index (12 kg/m
3
 ): 
South Asians ↑ triglyceride (mmol/L) (% 
difference: 12, CI: 0.0-24.8), p=0.01; ↑ insulin 
resistance (pmol/L) (% difference: 53,  CI: 14.4-
105.6), p<0.005 
Overweight associated health consequences in urban-affluent Indian children 
Cross-sectional studies 
Chathurvedi et al., 
2009 [74]; Delhi 
(India) 
N=109  
Age: 5-18 years 
All overweight/obese  
(CDC, 2000): BMI 
percentile ≥85th 
overweight/obese 
Not reported  23%, 44% and 25% had hypertension, 
dyslipidemia and IGT respectively  
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Author. Year; study 
design; country  
Participants  Measurement of 
overweight 
Covariates adjusted Key results 
Ramachandran et al., 
2007 [75]; Chennai 
(India) 
N=2640 
Age: 12-19 years 
(National Health and 
Nutrition Examination 
Survey. 2004): BMI 
≥85th percentile 
overweight 
Not reported ↑Prevalence of two (32% vs 19%), p=0.002 and 
>2 (9% vs 1%), p<0.0001 CVD risk factors in 




Raj et al., 2010) [51]; 
Kerala (India) 
N=12129  
Age: 5-16 years at 
baseline  
(CDC, 2000): BMI Z-
scores 
Not reported ↑BMI Z-score from 2003 (-0.94±0.80) to 2005 (--
0.55±0.89) associated with ↑systolic and 
↑diastolic blood pressure, p<0.001   
Sachdev et al., 2008 
[17]; Delhi (India) 
N=1492 




Height and weight 
measured annually till 
adulthood  
Child: age, gender ↑BMI Z-scores from 5-14 years associated with 
↑metabolic syndrome (OR: 1.6, CI: 1.4-1.9) and 
IGT/DM (OR: 1.4, CI: 1.2-1.6), p<0.05 in 
adulthood 26-32 years  
Abbreviations: ↑: higher, ↓: lower, CDC: Centers for Disease Control and Prevention; CRP: C - reactive protein, DM: Diabetes Mellitus, IGT: Impaired Glucose Tolerance, 
HDL: High Density Lipoprotein, CVD: cardiovascular diseases, HOMA: Homeostasis Model Assessment 
1 
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All of the five cross-sectional studies that used a between-groups design showed 
that for a comparable anthropometric indicator (e.g. BMI Z-scores), relative to 
British-Caucasian children, South Asian children (birth to 17 years) had an 
increased prevalence of risk indicators for type II diabetes mellitus (e.g. higher 
insulin resistance) and cardiovascular diseases (e.g. lower HDL) [3, 16, 50, 52, 
73]. These findings were noteworthy as 4/5 cross-sectional studies adjusted for 
potential confounding variables (Table 2.6). However, 2/5 cross-sectional studies 
[50, 52] that were conducted with adolescents aged 13-17 years did not report 
whether they adjusted for pubertal status. This is important as a relationship 
between overweight and pubertal development has been observed [76]. For 
instance, excess body weight may lead to early pubertal development, which in 
turn may influence overall growth and weight status [76]. Two cross-sectional 
[74, 75] and two prospective [17, 51] studies that were conducted only with 
urban-affluent children residing in India showed that higher BMI (Z-
scores/percentile) was directly associated with risk factors such as impaired 
glucose tolerance for type II diabetes mellitus and hypertension for 
cardiovascular diseases. One prospective study (N=1,492) showed that after 
adjustment for child age and gender, childhood overweight (BMI Z-scores at 5-
14 years) [44] could be an independent risk factor for chronic diseases such as 
type II diabetes mellitus (OR: 1.4, CI: 1.2-1.6, p<0.05) in adulthood, age 26-32 
years [17] (Table 2.6). Therefore, for a given degree of overweight it has been 
observed that Indian children carry a higher risk of chronic health disorders in 
childhood and adulthood.  
 
In summary, childhood overweight has detrimental health implications which 
may influence an individual’s health and wellbeing right from infancy to 
adulthood. Previous research also showed that in Indians a major concern is the 
relative increase in the strength of the association between childhood overweight 
and chronic diseases, particularly cardiovascular diseases and type II diabetes 
mellitus. This may partly be due to the higher adiposity levels in Indians 
compared to Caucasians [3, 16].  
 
 Chapter 2: Literature Review 51 
2.2.7 Conclusion 
In summary, this section emphasises the rising burden of childhood overweight 
observed among both Indian children residing in India and in western countries. 
This is concerning as associations between childhood overweight with chronic 
disorders, specifically,  type II diabetes mellitus and cardiovascular diseases, are 
stronger in Indians compared to Caucasians. Additionally, the sheer number of 
people suffering from these chronic health conditions is high in India as it has the 
second largest population in the world [4]. Distinct from the risk factors of 
childhood overweight previously studied among Indians (maternal education, 
urban residency, nutritional transition, dietary acculturation and adiposity), the 
present thesis focuses on ‘child-feeding practices’. Child-feeding practices may 
be potentially modifiable, and are the least explored risk factor of childhood 
overweight within the Indian population. The next section will highlight child-
feeding practices that have commonly been studied within the context of 
childhood overweight and will discuss their association with child-related 
variables namely, picky eating behaviour, dietary quality indicators, and 
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2.3 ASSOCIATION BETWEEN CHILD-FEEDING PRACTICES AND 
CHILD-RELATED VARIABLES 
Section 2.2 highlighted that the prevalence of childhood obesity is rising among 
urban-affluent Indian children living in India and in western countries. Targeting and 
modifying child-feeding practices is conceptualised as a potentially efficacious 
approach for childhood obesity prevention. As shown in Figure 2.2, the relationship 
between maternal feeding practices and child-related variables (eating behaviours, 
dietary quality indicators, and weight status) is complex. The association between 
feeding practices and child-related variables have been represented with double-
headed arrows. This indicates that the direction of the association is unclear and may 
be bidirectional in nature as both the mother and her child may respond to each 











Figure 2.1: Conceptual model of associations between child-feeding practices and child-related 
variables namely, weight status, eating behaviours, and diet 
 
For the purpose of this literature review, the child-feeding practices (independent 
variables) that will be examined are: dietary restriction, pressure to eat, monitoring, 
distractive feeding, passive feeding, maternal dietary modelling, and responsive 
feeding. Child-feeding practices are defined in Table 2.7. The three child-related 
dependent variables to be examined are: picky eating behaviour, dietary quality 
indicators, and weight status. A brief rationale for choosing these variables will be 
provided in subsection 2.3.1. Next, evidence examining the association between each 






Children’s dietary quality 
indicators (e.g. core/non-
core food intake) 
Children’s eating 
behaviours (e.g. picky 
eating) 
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in detail in subsection 2.3.2. Finally, an overall conclusion will be provided in 
subsection 2.3.3.    
 










Parental restriction of children’s access to specific types or amounts of food [11].  
 
Restricting children’s food intake in a way which can be understood and 
perceived by the children. Example: restricted food is eaten by the parents or kept 
in the house, but children are not allowed to eat it [77] 
Restriction that cannot be detected by the children. Example: restricted food is not 
bought or kept in the house [77].  
Pressure to eat Parents coercing their children to finish all or specific foods in a meal [11]. 
Example: Children are required to finish all of the food on their plates. 
Food 
monitoring 
The degree that parents supervise their children's consumption of sweets, savoury 
and high-fat foods. Example: mothers keeping track of energy-dense non-core 
food and beverage intake of their children [11]. 
Distractive 
feeding 
Diverting children’s attention from the process of feeding to facilitate food intake. 
Example: feeding while letting children run around or play with toys [78]. 
Dietary 
modelling 
Dietary patterns practiced by parents that play a significant role in shaping their 
children’s food preferences. Example: Parents consuming vegetables to increase 
vegetable intake in their children [7]. 
Responsive 
feeding 
Parent’s ability to correctly recognise and respond to children’s hunger and satiety 
cues [8]. 
Passive feeding Mothers feeding their children even though their children are capable to self-feed 
[27]. 
Children’s eating behaviour  
Picky or fussy 
eating  
Perception formed by parents when their child refuses to eat certain types or 
amounts of foods, which, according to them is inappropriate [79, 80].     
 
2.3.1 Rationale for the choice of the three child-related dependent variables 
Children’s eating behaviour and their dietary quality indicators are postulated to 
mediate and therefore, partly explain the relationship between child-feeding practices 
and child weight status [6] (Figure 2.2). The present subsection will briefly explain 
the association between feeding practices and each of the child-related dependent 
variables (picky/fussy eating behaviour, dietary quality indicators, and weight 
status).  
 
Picky/fussy eating behaviour 
Picky/fussy eating behaviour is defined as perception formed by parents when their 
child refuses to eat certain types or amounts of foods, which, according to them is 
inappropriate (Table 2.7) [79, 80]. There are some common characteristics observed 
in children (0-12 years) who are perceived as picky eaters. Appendix One shows 
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cross-sectional studies (N=6) [79-84] and prospective studies (N=4) [85-88] that 
have reported characteristics of children perceived as picky eaters in relation to their 
dietary quality indicators and weight status. Children perceived as picky eaters were 
reported to have poor dietary quality (limited intake of core foods such as vegetables 
and lower macro and micro nutrient intake) [79, 80, 83, 86, 88], showed lower 
acceptance for new foods [80, 83, 88], exhibited strong food likes (e.g. sweets) and 
dislikes (e.g. vegetables) [79, 80, 83, 86, 87], and ate slowly and had smaller meals 
[79, 80]. The mothers more often reported preparing separate meals for their picky 
children [80, 83, 87, 88] who had a lower weight status compared with non-picky 
eaters [79, 81, 84-86] Appendix One. Four studies measured parental perceptions of 
pickiness using a single item with high face validity (Do you perceive your child as a 
picky eater?) [79, 83, 87, 88]. Three studies measured pickiness using a list of 
individual items ranging from three to 20 items, however details of the items were 
not provided [80, 81, 85] Appendix One. Overall, picky eating has always been 
studied as a parental reported data. Therefore picky eating can be considered as a 
parental perception, which makes it particularly subjective.  
  
There are a number of aspects of ‘normal’ child eating behaviour that if not 
understood and anticipated by parents may lead them to label their child as a picky 
eater. These include rejection of novel foods (neophobia), satiety, and autonomy. 
There is clear evidence that certain taste preferences are innate in infants and young 
children (0-5 years) and are postulated to represent a positive evolutionary adaption 
[89, 90]. These include rejection of novel foods especially bitter/sour in taste (e.g. 
vegetables), and the preference for sweet taste (e.g. breast milk in infants) [89, 90]. 
The innate preference for sweet taste during infancy may predispose young children 
to prefer sweet energy-dense foods (chocolates)  [91]. Therefore, to overcome these 
food preferences, a child may require 8-15 offerings to accept new foods, depending 
upon their age [79].  
 
However, mothers could prematurely conclude their child is a picky eater based on a 
few episodes of food refusal [79]. Additionally, refusal of familiar foods may 
indicate satiety
 
in infants and young children [10, 92], but non-verbal cues of satiety 
(e.g. spitting food) [93] could be misinterpreted as pickiness. It could be further 
argued that as children grow older they develop autonomy over food choices and 
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preferences [116]. In this case fussiness related to consuming both familiar and novel 
(neophobia) foods is more likely to be a learnt behaviour rather than innate, and 
could actually indicate picky eating behaviour. It is also plausible that picky eaters 
might not be perceived as picky if they are usually offered their preferred foods and 
if the home environment offers limited exposure/availability to a variety of nutritious 
foods [92]. 
 
There is much debate whether children’s picky eating behaviour promotes or is an 
outcome of parental feeding practices (e.g. pressure to eat). As emphasised earlier, 
mothers and their children may respond to each other’s behaviour and thus, 
relationships observed in the context of child-feeding could be bidirectional [6]. 
Evidence of an association between feeding practices and pickiness has been 
discussed in detail in subsection 2.3.2. In brief, cross-sectional studies have 
examined picky eating as an independent variable as well as an outcome of child-
feeding practices [86, 94] (Appendix Two, Table A 1, Table A 2). However, only 
longitudinal studies can provide some indication regarding the direction of the 
association between variables. Only two prospective studies were identified that 
investigated the relationship between feeding practices (pressure to eat) and 
children’s picky/fussy eating behaviour [21, 86] (Appendix Two, Table A 2). Both 
studies examined picky eating as an outcome variable. Additionally, it could be 
considered reasonable to examine children’s picky/fussy eating behaviour as an 
outcome variable because between picky eating and feeding practices, the mothers’ 
feeding practices are more directly modifiable [6].         
 
In summary, picky eating is a complex variable. Defining picky eating is subjective 
to parental perceptions of their child’s eating behaviour and the association with 
feeding practices may be bidirectional. However, it is an important variable that 
should be examined within the context of child-feeding as it has unfavourable 
ramifications for children’s dietary quality indicators and weight status. It should be 
noted that there are other children’s eating behaviours such as satiety responsiveness 
and food responsiveness [95] that may be associated with feeding practices. These 
are not included in this review as they are not the focus of the present research.   
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Children’s dietary quality indicators   
Children’s dietary quality indicators have generally been examined as children’s 
intake of core (e.g. fruits and vegetables) and non-core foods (e.g. chocolates, chips) 
and beverages (e.g. soft drinks). No studies were identified that directly examined the 
mediational role of dietary intake. However, previous research has shown mothers’ 
feeding practices are associated with children’s dietary quality indicators [86], and 
dietary intake influences children’s weight status [96].  
 
The relationship between maternal feeding practices and children’s dietary quality 
indicators has been extensively examined by several studies (cross-sectional, 
experimental, and prospective), which will be discussed in detail in subsection 2.3.2. 
For example, maternal role modelling of healthy foods has been associated with 
children’s higher intake of core foods and lower intake of non-core foods [86]. In 
contrast, higher use of pressure to eat has been associated with lower intake of core 
foods and higher intake of non-core foods [97, 98] (Appendix Two, Table A 3-Table 
A 5).    
 
Previous research has examined the association between children’s dietary quality 
indicators and their weight status. A meta-analysis [99, 100] of eight prospective 
studies and two randomised controlled trials associated the consumption of non-core 
beverages (per 370 ml) with higher BMI measured either as mean values or 
standardised BMI Z-scores (OR: 0.08, CI: 0.03-0.1) in children aged 9-14 years. 
Similarly, a recent systematic review of studies conducted in 18 countries, 
predominantly North America, investigated the association between non-core food 
intake and 3-19 year old children’s weight status [96]. Children’s BMI was measured 
as either mean values or standardised Z-scores. ‘Snack’ food intake was defined as: 
number of sweet and savoury non-core (e.g. cookies, chips) food items consumed 
(yes/no) per day or per week; number and types (core/non-core) of food items eaten 
(yes/no) other than three main meals a day (e.g. mid-night snack); substituting 
(yes/no) one or more of the three main meals with non-core food items; frequency of 
non-core foods consumed measured using a Likert scale (e.g. 0 to >5, daily to 
rarely); portion size in terms of serves (g) of non-core foods consumed per day or per 
week and total percent energy contribution from non-core foods. The 2/6 
longitudinal studies and 7/20 cross-sectional studies showed higher intake of snack 
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foods (defined above) was associated with higher BMI. However, six cross-sectional 
studies showed an inverse association and the remaining studies showed no 
association. Thus, a consistent pattern was not observed. This could be due to the 
heterogeneity of the studies with respect to the definition of snack food intake, 
cultural and geographic diversity of the populations, wide range of ages studied, and 
differences in analytical approaches. For instance, not all studies adjusted for 
maternal and child characteristics, physical activity, and total energy intake. The 
authors concluded that the findings provide some, albeit limited evidence of an 
association between non-core food consumption and childhood obesity [96]. 
Therefore, children’s dietary quality indicators are associated with both mothers’ 
feeding practices and child weight status. This emphasises that it (children’s dietary 
quality indicators) is an important variable that should be studied within the context 
of child-feeding.  
 
Children’s weight status 
Feeding practices are potentially modifiable factors for childhood obesity prevention. 
Childhood weight status has important ramifications on short-and long-term health. 
As discussed in detail in Section 2.2 childhood obesity is an important independent 
predictor of chronic disorders (e.g. type II diabetes mellitus) in adulthood [17]. 
Therefore, it is important to understand the relationship between maternal feeding 
practices and children’s weight status.  
 
Several reviews have summarised the relationship between mothers’ feeding 
practices and children’s weight status [6, 101, 102]. The well-known systematic 
review conducted by Ventura and Birch (2008) [6] and a recent systematic review by 
Kuhl et al. (2012) [102] are discussed. An aim of both the reviews was to understand 
the association between child-feeding practices and children’s weight status; 
predominantly cross-sectional studies have examined this association. Ventura and 
Birch (2008) [6] examined 13 studies: eight cross-sectional and/or experimental e.g. 
eating in the absence of hunger (EAH) protocol and five longitudinal studies. Kuhl et 
al. (2012) [102] examined 11 studies: eight cross-sectional and/or experimental e.g. 
EAH and three longitudinal studies. Both reviews summarised the relationship 
between the commonly studies child-feeding practices (dietary restriction, pressure 
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to eat and monitoring) and children’s weight status. Eight of the 13 studies reviewed 
by Ventura and Birch (2008) [6] were exclusively conducted with preschool children 
≤ five years old. Kuhl et al. (2012) [102] aimed to only study preschool children 
(age: ≤ five years), however three of the 11 studies had children aged from 3-7 years. 
The sample size for the 13 studies examined by Ventura and Birch (2008) [6] ranged 
from 15-239 participants. Similarly, for the 11 studies examined by Kuhl et al. 
(2012) [102] the sample size ranged from 27-518 participants. In both reviews the 
studies were predominantly conducted in the US and the UK on mainly Caucasians 
followed by Africans and Hispanics. The child-feeding practices (restriction, 
pressure to eat, and monitoring) were commonly measured using the CFQ [11]. The 
children’s weight was usually measured by the researcher and reported as 
standardised BMI values, mostly using the CDC BMI Z-scores [44] or the IOTF age 
and gender specific BMI [38]. Overall, in both reviews the authors reported that 
pressure to eat and monitoring were inversely associated with the children’s weight 
status. Overt restriction was positively associated with child weight status. The 
present review will discuss in detail the associations between child-feeding practices 
of interest in this thesis and the children’s weight status in subsection 2.3.2.  
 
In conclusion, maternal feeding practices may be proposed as a modifiable risk factor 
for childhood obesity. This is because relationships have been observed between 
feeding practices and child-related variables namely, picky eating behaviour, dietary 
quality indicators and weight status. Positive feeding practices may favourably 
influence the outcome variables, and therefore exhibit obesity protective effect. 
Subsection 2.3.2 has further examined in detail the association between the specific 
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2.3.2 Studies examining the association between specific child-feeding practices 
and child-related variables (picky eating, dietary quality indicators and 
children’s weight) 
In this subsection each child-feeding practice of interest in this thesis namely, 
restriction, pressure to eat, monitoring, distractive and passive feeding, parental 
dietary modelling, and responsive feeding will be discussed in relation to the three 
child-related variables (picky eating behaviour, dietary quality indicators, and 
children’s weight).  
 
Dietary restriction  
As defined in Table 2.7, dietary restriction can be categorised as overt (can be 
understood and perceived by children) and covert (cannot be detected by children) in 
nature [77]. Overt restriction has been extensively examined and is generally 
measured with scales from widely used, validated questionnaires such as the CFQ 
[11]. Covert restriction has been studied using study-developed scales [18, 77]. In 
comparison to overt restriction, covert restriction has been understudied in preschool 
children (0-5 years). These different types of restrictive feeding practices have shown 
different associations with child-related variables (picky eating behaviour, dietary 
quality indicators, and children’s weight status) and will be discussed in detail below.     
 
Restriction and picky eating behaviour  
The studies examining the association between dietary restriction and children’s 
picky eating behaviour are summarised in Table 2.8. Further details of these studies 
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Table 2.8(A): Associations between dietary restriction and picky/fussy eating 







Cross-sectional study design 
Wider age range: 3-12 years 
Van der Horst et al., 2012 
[103]; Switzerland; N=305, 




fussiness scale  
↑restriction associated with 
↑fussiness (β=0.2, p<0.01) 
Powell, et al., 2011[104]; UK; 
N=104, Age: 3-6 years  
CFPQ: restriction 
for health  
CEBQ: food 
fussiness scale  
↑restriction for health associated 
with ↑fussiness (β=0.2, p<0.01) 
Abbreviations: ↑: higher, ↓: lower, CFQ: Child Feeding Questionnaire [11], CEBQ: Children’s Eating 
Behaviour Questionnaire [95], CFPQ: Comprehensive Feeding Practice Questionnaire [12] 
Note: details of the studies examining the association between restriction and children’s picky eating 
behaviour are summarised in Appendix Two, Table A 1.  
 
 
The association between dietary restriction and picky eating behaviour has been 
under-explored. No study was identified that investigated the association between 
covert restriction and pickiness. Only two cross-sectional studies examined the 
relationship between overt restriction of non-core foods and children’s picky eating 
behaviour [103, 104] (Table 2.8). The cross-sectional studies highlighted that higher 
overt restriction was associated with higher picky/fussy eating behaviour in 104 
young British children aged 3-6 years (β=0.2, p<0.01) [104] and 305 Swiss children 
aged 6-12 years (β=0.2, p<0.01) [103]. Only Powell et al. (2011) [104] reported 
results adjusted for maternal and child covariates (Appendix Two, Table A 1). The 
findings by Powell et al. (2011) [104] and Van der Horst (2012) [103] should be 
mindfully interpreted. Firstly, the studies were cross-sectional thus, causal 
relationships cannot be attributed and secondly, due to the subjective nature of 
defining picky eating. Both studies measured children’s picky eating behaviour using 
the food fussiness scale from the CEBQ [95]. Four of the six items in the scale 
essentially capture mothers’ perceptions of their child’s likelihood of rejecting novel 
foods (e.g. my child refuses new foods at first). As discussed earlier, rejection of 
novel foods, especially bitter tasting (e.g. vegetables), in comparison to sweet tasting 
foods (candy) could be an innate behaviour in young infants and children (0-5 years) 
(subsection 2.3.1) [91]. This however, could be misinterpreted as pickiness, which 
may have occurred in Powell, et al.’s (2011) [104] study that examined young 
children (3-6 years) and did not report the number of times mothers repeatedly 
offered new foods before deciding that their child was a fussy eater. In older children 
and pre-teens (e.g. 6-12 years) [103] who have greater autonomy over their food 
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choices and preferences, pickiness is more likely to be a learnt behaviour (subsection 
2.3.1) [91] and hence, could actually reflect picky eating. Therefore, the findings 
should be understood keeping in mind that maternal reports of picky eating are 
subjective.      
 
Restriction and dietary quality indicators 
The studies examining the association between dietary restriction and children’s 
dietary quality indicators (commonly expressed as core and non-core food intake) are 
summarised in Table 2.9. Further details of these studies are presented in Appendix 
Two, Table A 3 and Table A 4. Firstly, the findings in relation to the study designs 
are highlighted, followed by the mechanisms explaining the association between 
restriction and dietary quality indicators.   
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Table 2.9(B): Associations between dietary restriction and children’s dietary quality indicators 





Cross-sectional study design 
Preschool children aged: 2-5 years  
Murashima et al., 2012 [18]; US; 
N=330, Age: 3-5 years 
Study-developed  scale: covert 
restriction 
Number of core and non-core 
food item/week  
↑covert restriction associated with ↑core foods (β=0.4, 
p<0.001) 
Coulthard & Blissett, 2009 [105];UK; 
N=73, Age: 2-5 years  
CFQ: restriction scales  Average serves (g) of 
FV/week  
↑ restriction associated with ↓FV intake (r=-0.2, p<0.05) 
Gubbels et al., 2009 [106]; The 
Netherlands; N=2578, Age: 2 years   
Single item: overt restriction 
(no reward)  
Number of core and non-core 
food item/week  
 
↑restriction associated with ↓non-core food e.g. sweets 
(β=-0.2, p≤0.01) and soft drinks (β=-0.2, p≤0.01)  intake  
 
↑ restriction associated with ↑core food: F (β=0.1, p≤0.05) 
and V (β=0.1, p≤0.05)  
Wider age range: 4-11 years 
Ogden et al., 2006 [77]; UK; N=297, 
4-11 years 
Study-developed  scale: overt 
and covert restriction 
Types of core and non-core 
food items consumed  
↑ covert restriction associated with↓ non-core food intake 
(β=-0.4, p=0.0001) 
 
↑ Overt high associated with ↑core food intake (β=0.2, 
p=0.0001) 
Experimental study design 
Fisher & Birch, 2000 [107]; US; 
N=197, Age: 5 years  
Study-developed  scale: overt 
restriction  
Eating in the absence of 
hunger: Total kcal consumed 
from non-core foods  
↑restriction associated with ↑non-core food intake in the 
absence of hunger (β=0.2, p<0.05) 
Sud et al., 2010 [19]; US; N=70, Age: 
4-6 years   
CFQ: restriction scale  Ad libitum intake: total kcal 
and total kcal/g  
↑restriction associated with ↓ energy dense foods (mainly 
core foods) (β=-0.3, p<0.01) 
Fisher & Birch, 1999 [108]; US; 
N=37, Age: 3-6years  
Experimental restriction: 
children instructed ‘X’ item 
restricted  
Intake of the restricted food 
item: grams of non-core food  
 
Intake of non-core food item 19 percentage points ↑ during 
the restriction period (p<0.001)  
 
Abbreviation: ↑: higher, ↓: lower, CFQ: Child Feeding Questionnaire [11], FV: Fruits and Vegetables 
Note: details of the studies examining the association between restriction and the children’s dietary quality indicators are summarised in Appendix Two, Table A 3 and Table 
A 4.  
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No prospective studies were identified. Seven studies, four cross-sectional and three 
experimental studies examined the relationship between overt (discussed first) and 
covert (discussed second) dietary restriction and children’s dietary quality indicators. 
The association between overt restriction and core food (e.g. vegetables and fruits) 
intake has been examined by 3/4 cross-sectional studies [77, 105, 106]. Two of these 
three cross-sectional studies showed that overt restriction was directly associated 
with core foods intake in 297 British (β=0.2, p=0.0001) [77] and 2,578 Dutch (β=0.1, 
p<0.05) [106] children aged 2-11 years (Table 2.9). In contrast, 1/3 cross-sectional 
study reported that higher overt restriction was associated with lower intake of core 
foods in 73 British children aged 2-5 years (r=-0.2, p<0.05) [105] (Table 2.9). The 
differences in the tools used to measure dietary restriction may partly explain these 
contradictory findings, which will be discussed further in this subsection. The 
association between overt restriction and non-core food intake has been examined by 
1/4 cross-sectional studies and all three experimental studies. The 1/4 cross-sectional 
study [106] and 1/3 experimental study [19] highlighted that higher overt restriction 
of non-core foods corresponded with their lower intake in young (age 2-6 years) 
Dutch (N=2,578, β=-0.2, p≤0.01) and American (N=70, β=-0.3, p<0.01) children, 
respectively (Table 2.9). Conversely, 2/3 experimental studies obtained from the 
same research group in the US [107, 108], also conducted with young children aged 
3-6 years, reported that higher overt restriction of non-core foods was associated with 
their higher intake (β=0.2, p<0.05) (Table 2.9). The differences in study designs and 
procedures may partly explain the discrepant findings, which will be discussed 
further in this subsection.  
 
In summary, higher overt restriction has been associated with both higher and lower 
intake of core and non-core foods. However, most evidence comes from cross-
sectional studies and the issue of reverse causality remains persistent. For example, it 
cannot be ascertained whether higher overt restriction of non-core foods leads to 
higher intake of them or vice-versa. The studies also reflected a high degree of 
heterogeneity with regards to the tools used for measuring the variables namely, 
children’s dietary quality indicators and restrictive feeding practices, which could 
partly account for the weak-to moderate strength of the associations noted between 
these variables. Proxy indicators of dietary quality were used to record the 
number/type of foods consumed by the children [77, 106] or portion size (g) of food 
64 Chapter 2: Literature Review 
items [105, 108] or total energy intake from core/non-core foods [107] or the energy 
density (kcal/g) of the food items [19] was recorded. Dietary restriction was 
measured as an experimental procedure [108] or as maternal reports using the 
restriction scale from the CFQ [11, 19, 105] or study-developed scales [77, 107] or as 
a single item [106]. Three of the seven studies [18, 77, 107] did not adjust for 
maternal and child covariates such as mother’s age, weight, education, and income, 
children’s age, gender and weight (Appendix Two, Table A 3 and Table A 4). No 
study was identified that examined confounding factors such as picky eating 
behaviour of children which could further explain the relationship between maternal 
restriction and children’s dietary intake. For example, higher use of overt restriction 
could be associated with children’s picky eating behaviour [104] that in turn has been 
associated with poor dietary quality (e.g. higher intake of non-core sweet foods) [79]. 
All studies have primarily examined children 2-6 years of age, except one which 
studied a wider age group of 4-11 years [77]. Further prospective studies are required 
to explore whether this relationship between overt restriction and children’s dietary 
quality indicators varies over time. The mechanisms that may explain the 
relationship between overt restriction and children’s diet quality are discussed as 
follows.   
 
Previous research has suggested plausible mechanisms which may partly explain the 
contradictory associations between overt restriction and intake of core foods. It has 
been proposed that overt restriction of non-core foods without the use of reward 
feeding (i.e. providing non-core foods in response to good behaviour) may promote 
core food intake. The 2/3 cross-sectional studies [77, 106] that reported higher overt 
restriction was associated with higher intake of core foods measured restriction using 
study-developed items/scales (Table 2.9). Overt restriction, unlike the restriction 
scale of the CFQ [11], did not include the reward feeding items. Therefore, the 
authors suggested that if children are not provided energy-dense foods as a reward 
(e.g. chocolates), overt restriction may promote the intake of core foods (e.g. fruits 
and vegetables) [77]. In contrast, overt restriction with the use of non-core foods as 
reward has shown to lower the intake of core foods. The 1/3 cross-sectional study 
that reported an inverse association between overt restriction and core foods intake 
measured restriction using the CFQ [11], which includes the reward feeding items 
[105] (Table 2.9). However, it is important to note the small sample size (N=73) of 
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the study and that the association was only significant at the bivariate level. In 
conclusion, the nature of the item measuring overt restriction (with/without reward 
feeding) may partly explain the discrepancies in the findings.   
 
In addition, other possibilities may also explain the relationship between higher overt 
restriction and lower intake of core foods. For example, mothers’ may use more than 
one child-feeding practice at a time, such as using restriction concurrently with 
pressure to eat. Coulthard and Blissett (2009) [105] in their cross-sectional study 
(N=73, age: 2-5 years) measured pressure feeding practices of British mothers, but 
they did not investigate its correlation with dietary restriction (Table 2.9). It could be 
suggested that parents restrict children’s intake of energy dense non-core foods [105] 
and pressure children to consume core foods, which in turn has been shown to lower 
intake of core foods [98, 109].  
 
Conversely, diversity in the methodologies of previous research may partly explain 
the relationship between higher overt restriction and its association both with lower 
and higher intake of non-core foods. The 1/4 cross-sectional [133] and 1/3 
experimental [19] studies reported that higher overt restriction was associated with 
lower intake of non-core foods. The remaining 2/3 experimental studies [107, 108] 
observed a direct association between overt restriction and non-core food intake. 
Both studies which showed that higher overt restriction was associated with lower 
intake of non-core foods examined restriction cross-sectionally in home settings 
[106] or the study procedure was designed to replicate naturalised settings; children 
had ad libitum access to both core and non-core foods and restriction was examined 
using maternal reports of restriction [19] (Table 2.9). On the other hand, studies that 
concluded that higher overt restriction was associated with higher intake of non-core 
foods, examined restriction using experimental manipulation in laboratory settings 
[107, 108]. In the first phase of Fisher and Birch’s (1999) [108] study the preferred 
non-core food items (cheese and pretzel fish-shaped crackers) were placed in front of 
the children, but they were explicitly instructed to ‘not eat’ the food item. In the later 
phase of the experiment the children had free access to the restricted food. Therefore, 
the conspicuous nature of dietary restriction may have increased the desire to 
consume the restricted non-core food [107, 108] (Table 2.9). Therefore, although all 
the studies were conducted with young children (2-6 years) differences in the study 
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procedures and measurement of variables may partly be responsible for the mixed 
findings. 
 
The association between covert restriction and children’s dietary intake has been 
examined by 2/4 cross-sectional studies, both reported that higher covert restriction 
of non-core foods was associated with lower intake of non-core foods in 330 
American (β=-0.2, p<0.05) [18] and 279 British (β= -0.4, p=0.0001) [77] children 
aged 3-11 years (Table 2.9). Murashima et al. (2012) [18] also observed that covert 
restriction was positively associated with higher core food intake in American 
children (β=0.4, p<0.001) (Table 2.9). Therefore, both studies reported consistent 
results with moderate to strong effect size on a wider age group (3-11 years) of 
children from diverse cultural (predominantly Caucasian and African) and economic 
backgrounds (lower to upper-middle income groups). Although it is important to 
note that both studies did not report if they adjusted for potential maternal and child 
characteristics (e.g. child age, gender, weight; maternal age, weight, education) 
(Appendix Two, Table A 3). For example, Ogden et al. (2006) [77] reported that 
mothers of higher socio-economic status (income and education) were more likely to 
use covert restriction (β=0.2, p=0.008). However, they did not report whether the 
association between covert restriction and lower core food intake was confounded by 
maternal education. 
 
Overall, mixed findings are reported. Overt restriction has been associated with both 
higher and lower intake of core as well as non-core foods. On the other hand, covert 
restriction has only been favourably associated with higher intake of core and lower 
intake of non-core foods. One of the reasons that mothers may restrict their 
children’s intake of non-core foods is to regulate their children’s weight status [55]. 
Therefore, it would be useful to examine the relationship between restriction and 
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Restriction and children’s weight status 
The studies examining the association between dietary restriction and children’s 
weight status are summarised in Table 2.10. Further details of these studies are 
presented in Appendix Two, Table A 6 and Table A 7. The findings in relation to the 
study designs are highlighted first, followed by the mechanisms explaining the 
association between restriction and child weight.  
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Table 2.10(C): Associations between dietary restriction and children’s weight 





Cross-sectional study design  
Preschool children aged: 6-12 months 
Brown & Lee, 2011 [110]; UK; N=642, 
Age: 6-12 months 
CFQ: restriction scales Self-reported: mean weight (kg) ↑restriction associated with ↑mean weight (r=0.1, 
p<0.05) 
Wider age range: 1-12 years 
Cardel et al., 2011 [111]; US; N=267, 
Age: 7-12 years 
CFQ: restriction scale (CDC. 2000):  
BMI Z-scores  
 
Total fat mass: DEXA  
↑restriction associated with ↑BMI Z-scores and fat 
mass (β=0.3, p<0.0001) 
 
Costa, et al., 2011[112]; Brazil; N=109, 
Age: 6-10 years 
CFQ: restriction scale (CDC. 2000):  
BMI Z-scores  
↑restriction associated with ↑BMI Z-scores (OR: 1.4, 
p<0.001) 
Sud et al., 2010 [19]; 
US; N=70, Age: 4-6 years  
CFQ: restriction scale (no 
reward) 
(CDC. 2000):  
BMI Z-scores  
↑restriction associated with ↑BMI Z-scores (r=0.3, 
p<0.05) 
Kroller & Petra, 2009 [113]; Germany; 




BMI Z-scores  
↑restriction associated with ↑BMI Z-scores (β=0.2, 
p<0.01) 
Prospective study design 
Preschool children aged: 1-5 years  
Farrow & Blissett, 2008 [114]; UK; 
N=62, Age:1 year  
 
CFQ: restriction scale at 
baseline 1 year 
(Child growth curves UK. 1996): 
WFA Z-scores   
Baseline and follow up at  
2 years  
↑restriction (β=-0.3; p<0.05) at 1 year associated with 
↓WFA Z-scores at 2 years 
 
Faith, et al., 2004 [115]; US; N=57, Age: 
5 years 
CFQ: restriction scale at 
baseline 5 years  
(CDC. 2000):  
BMI Z-scores at follow up 7 years 
↑restriction (β= 0.4, p=0.01) at 5 years associated 
with ↑BMI Z-scores at 7 years  
    
Wider age range: 4-11 years 
Campbell, et al., 2010 [116]; Australia; 
N=204, 5-6 years  
N=188, 10-12 year  
CFQ: restriction scale at 
baseline (no reward)  
 
(CDC. 2000):  
BMI Z-scores at follow up  
↑ baseline restriction associated with ↓BMI Z-score 3 
years later for 5–6 year old children (β = -0.01, p= 
0.008) 
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Webber, et al., 2010[20]; UK; N=213, 
Age: 7-9 years 
 
Baseline: Fat mass: 
bio-electrical impedance 
 
(UK growth charts. 1990): 
BMI Z-scores  
CFQ: restriction scale at follow 
up: Studied as IV and DV  
No association observed between restriction at 7-
9 years and BMI Z-scores (β=0.1, p=0.25) and fat 
mass (β=0.1, p=0.25) at 10-11 years.  
 
No association observed between BMI Z-scores 
(β=0.1, p=0.09), fat mass (β= 0.1, p=0.35) and 
restriction at 10-11 years.   
Rhee et al., 2009 [117]; US; N=789, Age:  
4-7 years  
Single item: overt restriction 
at baseline and follow up  
 
(CDC. 2000):  
BMI Z-scores at baseline (4-7 
years) and follow up (7-9  years) 
Child wt as IV: ↑BMI Z-scores at 4-7 years 
associated with ↑restriction at 7-9 years (OR: 1.7, CI: 
1.08-2.74) in girls 
Spruijt-Metz  et al., 2006 [118]; US; 
N=120, Mean age: 11 years  




Total fat mass: baseline (mean age 
11 years) and annually till follow-
up  
(14 years) DEXA  
↑restriction associated with ↑fat mass only at baseline 
(β:0.3, p<0.0001) 
Abbreviations: ↑: higher, ↓: lower, CDC: Centers of Disease Control and Prevention, CFQ: Child Feeding Questionnaire [11], DEXA: Dual Energy X-ray Absorptiometry, 
IV: Independent Variable, DV: Dependent Variable 
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Five cross-sectional and six prospective studies have examined the relationship 
between overt dietary restriction and children’s weight status. All cross-sectional 
studies highlighted a direct association between restriction and child weight status 
across a range of ages (6 months-12 years). However, mixed findings are reported by 
prospective studies. One small (N=57) prospective study conducted with American 
children highlighted that higher dietary restriction at five years of age was associated 
with higher BMI Z-scores at seven years (β= 0.4, p=0.01) [115] (Table 2.10). The 
study therefore supported the cross-sectional evidence. The second prospective study 
(N= 120) reported a direct association between restriction and 11-year-old American 
children’s weight status (β= 0.3, p<0.0001) but only at baseline [118] (Table 2.10). 
The third prospective study (N=789) examined dietary restriction as an outcome of 
American children’s weight status and as such provides evidence of reverse 
causality. Results showed that only with respect to girls who experienced an increase 
in their weight status (BMI Z-score 0.42 to 2.59) between the ages 4-7 years had 
mothers who used greater restrictive feeding practices between the ages 7-9 years 
(OR:1.7, CI: 1.1-2.7, p<0.05) (Table 2.10). The authors proposed that this could be 
because western norms for body image advocate a ‘thin appearance’ for girls, which 
may promote parents to practice dietary restriction with girls to a greater extent than 
with boys [117]. It is important to note that overt restriction in the study was limited 
to the use of a vague single item (Do you let your child eat what he/she feels like 
eating? Four point response option: definitely no to definitely yes) that may not be 
truly representative of restrictive feeding practices. In contrast, the fourth small 
prospective study (N=62) highlighted that higher overt restriction at one year of age 
was associated with lower WFA Z-scores at two years of age in British infants (β=-
0.3; p<0.05) [119] (Table 2.10). Similarly, the prospective study by Campbell and 
colleagues (2010) [116] with younger (5-6 years, n=204) and older (10-12 years, 
n=188) Australian children observed a weak-inverse (β=-0.01, p=0.04) association 
between restriction and BMI Z-scores only for the young (5-6 years) children (Table 
2.10). The study did not report the proportion of children that were 
overweight/obese, although the mean BMI z-scores (baseline: 0.6±0.9, follow-up: 
0.5±0.9 for the interest group (5-6 year olds) was in the healthy weight range. In 
theory, restrictive feeding practices are suggested to regulate overweight children’s 
dietary intake [6]. Therefore, the findings could reflect a ‘restriction of range’ and 
may partly explain the weak association between restriction and children’s weight 
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status. Nevertheless, the findings offers some early, albeit limited evidence that overt 
restriction may exert obesity protective effect in young children in comparison to 
older children. In summary, previous prospective evidence indicates that higher overt 
restriction is associated with higher weight status [115, 117] as well as lower weight 
status [116, 119]. In addition, no association between the variables has been observed 
[20, 118]. A cross-sectional study which has been discussed in greater detail in sub-
section 2.5.1 is by Webber et al., (2010) [151]. The study reported a direct 
association between children’s BMI Z-scores (independent variable) and dietary 
restriction (dependent variable) used by 213 mothers with children aged 7-9 years. 
This relationship between BMI Z-scores and restriction was mediated by maternal 
concerns for their child being overweight       
        
Therefore, all five cross-sectional studies consistently reported that higher overt 
restriction was associated with higher weight status across a range of ages (6 months-
12 years). However, these studies cannot confirm the direction of the relationship. 
Mixed findings are reported by the prospective studies. The 2/6 prospective studies 
which reported a direct relationship examined overt restriction as a predictor [115] 
and as an outcome [117] of children’s weight status aged 4-7 years. This highlights 
the issue of reverse causality. Two studies showed no prospective association 
between restriction and children’s weight status [20, 118]. In contrast the other 2/6 
prospective studies reported an inverse association between restriction and young 
children’s weight status aged 1-6 years [116, 119]. Restriction has commonly been 
measured using scales from validated questionnaires (e.g. CFQ) [11] and weight 
status as standardised Z-scores. Except for one cross-sectional [112] and one 
prospective [115] study, all controlled for maternal and child covariates (Appendix 
Two, Table A 6 and Table A 7). The prospective studies also adjusted for baseline 
weight status of the children where appropriate. Therefore, an association between 
dietary restriction and children’s weight status has been confirmed. However, further 
large, quality prospective studies are needed to determine the direction of the 
relationship and examine if these associations remain constant overtime.    
  
Literature has explained ‘how’ higher overt restriction may generally be associated 
with higher children’s weight status. Mothers may use overt restriction with an 
intention to manage/lower their children’s weight but on the contrary it has shown to 
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promote higher weight [115]. It has been suggested that overtly restricting intake of 
energy-dense foods may increase the desire and the preference for the restricted food 
item, which consequently has been associated with greater consumption of that item 
even in the absence of hunger [55, 109]. Overt restriction may therefore shift the 
locus of control from internal to external cues such as the presence of food [55]. 
Therefore, impaired self-regulation of food intake can promote increased intake, 
which in turn could be associated with higher weight status [55, 115].  
 
In contrast, it has been proposed that overt restriction, predominantly in younger 
children (1-6 years) may have an obesity-protective effect [116]. It has been 
suggested that young children may not have as much autonomy regarding food 
choices and intake as compared to older and preadolescent children, restriction 
therefore, in younger children may have favourable association with weight. 
However, this overt restriction may not produce the same desirable effect on older 
children [116].  
 
In conclusion, overt dietary restriction of non-core foods has been extensively 
examined. Its association with children’s dietary quality indicators and weight status 
has most commonly been studied. Higher overt restriction has been cross-sectionally 
associated with higher as well as lower intake of core and non-core foods in children 
aged 2-6 years. Differences observed in the measurement of variables (overt 
restriction, dietary intake data) and the study procedures (naturalised vs laboratory 
settings) may partly explain the discrepancy in the findings. No prospective evidence 
examined the relationship between overt restriction and children’s dietary quality 
indicators. Cross-sectionally higher overt restriction was associated with higher 
weight status in children aged 1-12 years. However, in young children (1-6 years) 
overt restriction has prospectively been associated with lower weight status. There is 
a scarcity of literature examining the relationship between overt restriction and 
children’s picky eating behaviour. Cross-sectional research indicated that higher 
overt restriction was associated with higher picky eating behaviour in children aged 
3-12 years. The only two studies [18, 77] investigating the association of covert 
restriction with children’s dietary quality indicators reported that higher covert 
restriction was cross-sectionally associated with higher intake of core and lower 
intake of non-core foods in children 3-11 years. No studies were identified that 
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examined the association between covert restriction and children’s weight status, and 
picky eating behaviour.   
 
Therefore, with respect to young children, overt restriction has prospectively shown 
favourable associations with child weight, but unfavourable cross-sectional 
associations with children’s picky eating behaviour and mixed findings with regards 
to children dietary quality indicators (e.g. higher and lower intake of core foods). On 
the other hand early evidence indicates that covert restriction may promote healthy 
dietary patterns in younger and older children (e.g. higher intake of core foods). 
Clearly further research (both cross-sectional and prospective) in terms of both 
quality and quantity is required before any evidence based practice guidelines 
regarding covert restriction can be proposed. In conclusion, based on the mixed 
evidence and limited number of prospective studies it would be inappropriate to 
classify dietary restriction of non-core foods as an obesogenic or maladaptive feeding 
practice.  
 
Pressure to eat 
Table 2.7 defines pressure feeding practices as parents coercing their children to eat 
specific quantities or qualities (e.g. vegetables) of foods. Previous research has 
shown associations between pressure to eat and child-related variables (picky eating 
behaviour, dietary quality indicators, and weight status), which are discussed as 
follows.     
 
Pressure to eat and picky eating behaviour  
 
The studies that have examined the association between pressure to eat and 
children’s picky eating behaviour are summarised in Table 2.11. Further details of 
these studies are presented in Appendix Two, Table A 1 and Table A 2. The findings 
in relation to study design are summarised first, followed by the mechanisms 
explaining the association between pressure feeding and picky eating.       
Chapter 2: Literature Review 74 
Table 2.11(A): Associations between pressure feeding practices and picky/fussy eating 





Cross-sectional study design 
Preschool children aged: 2-4 years 
McPhie et al., 2011[120]; Australia; 
N=175, Age: 2-4 years 
CFQ: pressure to eat scale CEBQ: food fussiness scale ↑pressure to eat associated with ↑fussiness (β=0.3, 
p<0.01) 
Gregory  et al., 2010 [121]; 
Australia; N=183, Age: 2-4 years 
CEBQ: food fussiness scale  
 
CFQ: concern about child 
being underweight scale  
CFQ: pressure to eat scale  ↑underweight concern (β=0.4, p<0.001) mediated the 
association between ↑fussiness and ↑pressure to eat 
(β=0.2, p=0.006) 
Carruth et al., 1998 [80]; US; 
N=118, Age: 2-3 years 
Single item assessing coercion 
during feeding  
20 items assessing picky eating.  
Studied as IV and DV 
↑ coercive feeding associated with ↑ picky eating 
(p=0.0001) 
 
Wider age range: 3-12 years 
Van der Horst, 2012 [103]; 
Switzerland; N=305, Age: 6-12 
years 
CFQ: pressure to eat scale CEBQ: food fussiness scale  ↑pressure to eat associated with ↑fussiness (r=0.2, 
p<0.01) 
 
Powell et al., 2011[104]; UK; 
N=104, Age: 3-6 years  
CFPQ: pressure to eat scale   CEBQ: food fussiness scale  ↑pressure to eat associated with ↑fussiness (r=0.2, 
p<0.05) 
 
Webber, et al., [94]; UK; N=213, 
Age: 7-9 years 
CEBQ: food fussiness scale  CFQ: pressure to eat scale   ↑fussiness associated with ↑pressure to eat (β=0.2, 
p<0.01) 
Prospective study design 
Preschool children aged: 2-4 years 
Gregory et al., 2010 [21]; Australia; 
N= 156, Age: 2-4 years 
CFQ: pressure to eat scale  
 
Assessed at baseline and after 
one year at follow-up   
CEBQ: food fussiness scale 
  
Assessed at baseline and after 
one year at follow-up   
↑pressure to eat at baseline associated with ↑fussiness 
at follow-up (r=0.2, p<0.01) 
Wider age range: 7 years 
Galloway et al., 2005 [86]; US; 
N=173, Age: 7 years 
CFQ: pressure to eat at age 7 
years 
CFQ: picky eating at age 9 
years:  
↑ pressure to eat at age 7 associated with ↑ picky 
eating at age 9 (β=0.2, p=0.01) 
Abbreviation: ↑: higher, ↓: lower, CFQ: Child Feeding Questionnaire [11], CEBQ: Children’s Eating Behaviour Questionnaire [95], CFPQ: Comprehensive Feeding Practice 
Questionnaire [12], Note: details of the studies are summarised in Appendix Two, Table A 1 and Table A 2.  
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Six cross-sectional studies and two prospective studies have examined the 
relationship between dietary pressure and children’s picky eating behaviour. All 
evidence consistently reported that higher pressure to eat core foods was associated 
with higher picky/fussy eating behaviour in younger and older children aged 2-12 
years. The 4/6 cross-sectional studies [80, 103, 104, 120] and the two prospective 
studies [21, 86] have examined higher pressure to eat as an independent variable and 
associated it with higher picky eating behaviour. The remaining 2/6 cross-sectional 
studies [21, 122] examined higher pressure to eat as an outcome of higher picky 
eating behaviour (Table 2.11). Except for 2/8 studies [80, 103], all adjusted for 
maternal and/or child covariates (Appendix Two, Table A 1 and Table A 2)       
  
Due to the cross-sectional nature of most of the studies (6/8), the direction of the 
association between pressure to eat and picky eating remains unclear and may be 
bidirectional in nature. As discussed earlier (subsection 2.3.1) it has been proposed 
that children who are pressured to eat may develop a cognitive aversion towards the 
pressured foods [21, 86]. In this way pressure feeding could lead to picky/fussy 
eating behaviour. This has been supported by the two prospective studies which 
reported higher pressure to eat as a predictor of picky eating behaviour [21, 86]. On 
the other hand, parents may perceive the quantity and quality (e.g. lower intake of 
vegetables) of their child’s food intake as inadequate and consider them a picky 
eater. Picky eating perceptions may lead to pressure feeding practices [103, 104]. 
This is supported by 2/4 cross-sectional studies that considered the children's picky 
behaviour as the independent variable [21, 122]. An alternative pathway is that 
parents perceive their picky/fussy child as underweight, which may actually drive 
their use of dietary pressure [21]. Therefore, parental perceptions of children’s 
weight and diet may partly explain the relationship between pressure feeding 
practices and picky eating behaviour.      
 
Picky eating in all studies was based on parental report, which makes it potentially 
subjective. Particularly in young children (0-5 years) there is a considerable overlap 
between ‘normal’ food refusal, neophobia and actual pickiness. With respect to 
‘normal’ food refusal children may refuse foods because they are satiated, 
particularly in the case of very young infants (cannot express themselves verbally) 
this could be perceived as pickiness [10, 92]. Secondly, young children’s natural 
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instincts to avoid novel foods (neophobia) specifically bitter/sour in taste could be 
misinterpreted as pickiness [91,123, 124]. Lastly, the mother could be right in 
correctly perceiving her child as a picky eater if the child exhibits limited intake of 
dietary variety even after appropriate numbers of repeated exposure [79]. This 
becomes further complicated as it is likely that one or more of the above children’s 
eating characteristics (‘normal’ food refusal, neophobia and actual pickiness) may 
coexist. For example, it is likely that a child who eats a limited range of foods 
(pickiness) may also reject novel foods (neophobia). On the parental side, mothers 
may respond to this food rejection by pressuring the child to eat the refused food 
item [94]. Pressure feeding could in turn promote aversion to these food items [21]. 
Therefore, the underlying reason for children’s food refusal (‘normal’ food refusal, 
neophobia and actual pickiness) is complex and may be further complicated by the 
bi-directional parent-child feeding interactions [6].” Thus, in conclusion the above 
factors should be taken into consideration while understand parental report of their 
children’s picky eating behaviour.   
      
Pressure to eat and dietary quality indicators  
 
The studies examining the association between pressure to eat and children’s dietary 
quality indicators are summarised in Table 2.12. Further details of these studies are 
presented in Appendix Two, Table A 3 and Table A 5. The results in relation to the 
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Table 2.12(B): Associations between pressure feeding practices and children’s dietary quality indicators 





Cross-sectional study design 
Preschool children aged: 5 years 
Fisher  et al., 2002 [125];  US; 
N=192, Age: 5 years 
CFQ: pressure to eat scale  
 
 
Total macro and micro nutrient 
analysis compared to RDA 
↑ pressure associated with ↓FV intake (β=-0.2, 
p<0.05) 
 
↑ pressure associated with ↓micro-nutrient intake (Ca, 
Fe, folate, Vit A, C, B6 and Zn) (β=-0.1, p<0.05) 
Wider age range: 3-6 years 
Vereecken et al., 2010 [98]; 
Belgium; N=56, Mean age: 3.5 
years 
CFSQ: coercive feeding scale  serves (g) of FV over 3 months  ↑coercive feeding associated with ↓vegetable intake 
(β=-0.1, p=0.02)  
Kröller & Warschburger, 2008 [97]; 
Germany; N=219, Age: 3-6 year  
CFQ: pressure to eat scale  
 
serves (g) of core and non-core 
foods consumed/day 
↑pressure associated with ↑non-core foods (e.g. 
chocolates) (β=0.3, p=0.004) 
Arredondo et al., 2006 [126]; US; 
N=812, Mean age: 6 years 
Study-developed: overt restriction 
(no reward), pressure to eat 
(including food as reward) scales  
Core and non-core food items: 
never to at least once a month 
↑pressure/reward associated with ↑non-core food (e.g. 
cakes) intake(β=0.1, p<0.01)  
Prospective study design 
Preschool children aged: 1 years 
Gregory et al., 2011 [127]; 
Australia; N=60, Age: 1 year 
CFQ: pressure to eat scales at 
baseline 1 year  
 
Number of times/day FV and 
sweets consumed at baseline 1 
year and follow-up 2 years  
↑pressure associated with ↓fruit intake  
(β=-0.3, p=0.02) 
 
Abbreviation: ↑: higher, ↓: lower, CFQ: Child Feeding Questionnaire [11], CFSQ: Caregiver's Feeding Styles Questionnaire [128]; FFQ: Food Frequency Questionnaire; FV: 
Fruits and Vegetables 
Note: details of the studies examining the association between pressure to eat and children’s dietary quality are summarised in Appendix Two, Table A 3 and Table A 5.  
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Four cross-sectional studies and one prospective in design have examined the 
association between pressure to eat and children’s dietary quality indicators. Overall, 
dietary pressure has not shown to improve the children’s dietary quality. Three 
studies examined the association between pressure feeding practices and vegetable 
and fruit intake. The 2/4 cross-sectional studies [98, 109] highlighted that higher 
pressure to eat was associated with lower intake of vegetables and fruits in 192 
American (β= -0.2, p<0.05) [109], 56 Flemish (β= -0.1, p=0.02) [98] preschool 
children aged 3-5 years (Table 2.12). The single prospective study [127] confirmed a 
predictive association between higher pressure feeding at 12 months of age and 
lower intake of fruit (β=-0.3, p=0.02) at two years of age in 60 Australian children 
(Table 2.12). Although the sample size for two [98, 127] of the three studies was 
small only a weak to modest effect size was noted for the inverse association 
between dietary pressure and core food intake (i.e. vegetables and fruits). The 
remaining 2/4 cross-sectional studies with 219 German (β=0.3, p=0.004) [113] and 
812 Latino (β= 0.1, p<0.01) [126] children aged 3-6 years reported a direct 
association between pressure to eat and non-core food intake (e.g. cakes and 
chocolates) (Table 2.12). Therefore, higher pressure feeding has been associated with 
lower intake of vegetables and fruits and higher intake of non-core foods.  
 
In summary, cross-sectional studies (4/5) predominantly have examined the 
association between dietary pressure and children’s indicators of dietary quality. The 
issue of reverse causality persists and relationships indeed could be bidirectional. 
The majority of studies (4/5) measured pressure to eat using scales from validated 
questionnaires (e.g. the CFQ) [11]. However, measures for the children’s dietary 
quality was highly diverse ranging from proxy indicators such as recording number 
and type of core food items consumed [126, 127], portion size [97, 98] to detailed 
three days dietary recall followed by macro and micro nutrient analysis [109]. The 
three studies (two cross-sectional and one prospective) that reported an inverse 
association between dietary pressure and intake of vegetables and fruits did not 
specify if they adjusted for maternal and child covariates such as children’s age, 
gender, weight status, and maternal age, education, income and weight status [98, 
109, 127] (Appendix Two, Table A 3 and Table A 5). Additionally, the studies 
discussed earlier reported a weak to modest effect size. Therefore, considering the 
quality of the evidence only a weak relationship can be proposed between higher 
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dietary pressure and lower intake of vegetables and fruits. The two cross-sectional 
studies that reported a direct association between pressure to eat and non-core food 
intake adjusted for potential confounding variables and had large sample size [97, 
126] (Appendix Two, Table A 3). No study was identified that investigated whether 
variables such as the children’s picky eating behaviour, actual/perceived weight 
status confounded the relationship between pressure feeding and children’s dietary 
quality indicators. In summary, previous evidence showed that higher dietary 
pressure has been associated with lower intake of vegetables and fruits and higher 
intake of non-core foods. Overall, studies were cross-sectional in nature and 
conducted with children aged 1-6 years. Prospective studies are required to examine 
if the relationship between dietary pressure and children’s dietary quality remains 
constant over time. The mechanisms explaining these relationships (pressure to eat 
and dietary quality) are discussed as follows.                  
 
Previous research has proposed the concept of ‘cognitive aversion’ to explain the 
inverse association between pressure to eat and intake of core foods (e.g. vegetables). 
It has been proposed that children may develop ‘cognitive aversion’ when they 
perceive that they are being coerced to eat certain types (e.g. vegetables) and 
amounts of foods. The theory of cognitive aversion has been supported by studies 
that showed that coercive feeding practices has been cross-sectionally associated 
with decline in the enjoyment of food among Swiss children aged 6-12 years [103], 
negative comments about food being pressured to be consumed among American 
children aged 3-5 years [129], and prospectively associated with a lower interest in 
foods among Australian children aged 2-4 years [121].      
 
The study-developed tools used in previous research may partly explain the 
relationship between higher pressure to eat and higher intake of non-core foods. The 
cross-sectional study by Arredondo et al. (2006) [126] measured pressure feeding 
using a study-developed scale that consisted of items measuring coercion as well as 
the use of non-core food as a reward. Therefore, suggesting that both practices may 
be used simultaneously i.e. children may be coerced to eat the targeted food 
(typically a core food such as vegetables) and in return given a likable non-core food 
as a reward. This may partly explain the association between higher use of pressure 
and higher intake of non-core foods [126]. The other cross-sectional study which 
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identified a direct associated between dietary pressure and non-core food intake by 
Kröller and Warschburger (2008) [97] measured both pressure and reward feeding 
practices, but did not examine the correlation between the practices. However, the 
cross-sectional nature of the studies cannot confirm the direction of the association. 
For example, it could be proposed that higher non-core food intake by children could 
lead parents to coerce children to consume higher core foods.    
 
In summary, pressure to eat has shown poor dietary quality outcomes in children i.e. 
it has been associated with lower intake of vegetables and fruits and higher intake of 
non-core foods.  
       
Pressure to eat and children’s weight status  
 
The studies examining the association between pressure to eat and children’s weight 
status are summarised in Table 2.13. Further details of these studies are presented in 
Appendix Two, Table A 6 and Table A 7. Firstly, the findings in relation to the study 
designs are highlighted, followed by the mechanisms explaining the association 
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Table 2.13(C): Associations between pressure feeding practices and child weight 





Cross-sectional study design 
Preschool children aged: 6 months-5 years 
Murashima et al., 2012 [18]; US; 
N=330, Age: 3-5 years 
Directive control scale: verbal 
and physical pressure to eat 
(CDC. 2000):  
BMI Z-scores  
↑Directive control (pressure) associated with ↓ BMI 
Z-scores  
(r=-0.3, p<0.001) 
Brown & Lee, 2011 [110]; UK; N=642, 
Age: 6-12 months 
CFQ: pressure to eat scale  Self-reported: mean weight (kg) ↑pressure associated with ↓mean weight (r=-0.1, 
p<0.05) 
Wider age range: 1-12 years 
 Cardel et al., 2011[111]; US; N=267, 
Age: 7-12 years 
CFQ: pressure to eat scale  (CDC. 2000):  
BMI Z-scores  
 
Total fat mass: DEXA  
↑ pressure associated with ↓BMI Z-scores and fat 
mass  
(β=-0.4, p≤0.0001) 
Costa et al., 2011 [112]; Brazil; N=109, 
Age: 6-10 years 
CFQ: pressure to eat scale  (CDC. 2000):  
BMI Z-scores  
↑ pressure associated with ↓BMI Z-scores (OR: 0.7, 
p=0.01) 
Kroller & Petra, 2009 [113]; Germany; 
N=556, Age: 1-10 years 
Study-developed: pressure to 
eat scale  
Self-reported:  
BMI Z-scores  
↑ Pressure associated with ↓BMI Z-scores  
(β=-0.3, p≤0.01) 
Spruijt-Metz et al., 2002 [130]; US; 
N=120, Mean age: ~11 
CFQ: pressure to eat scale Total fat mass: DEXA  
 
↑ Pressure associated with ↓fat mass  
(β=-0.2, p=0.03) 
Prospective study design 
Preschool children aged: 6 months-1 years 
Farrow & Blissett, 2008 [114]; UK; 
N=62, Age:1 year 
 
CFQ: pressure to eat scale at 
baseline 
 
(Child growth curves UK.1996): 
WFA Z-scores at baseline 1 year 
and follow up 2 years  
↑pressure (β=-0.3, p<0 .01) and at 1 year associated 
with ↓WFA Z-scores at 2 years 
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Farrow & Blissett, 2006 [119]; UK; 
N=69, Age: 6 months 
 
(Child growth curves UK.. 
1996): WFA Z-scores at 
baseline 6 months 
 
Feeding interaction scale: 
observe nonverbal maternal 
coercion during feeding (e.g. 
pressure, distraction at 
baseline (moderator)  
(Child growth curves UK.1996):  
Change in WFA Z-scores i.e.  
an estimate of weight gain at 
follow up 12 months 
Without controlling for maternal coercion during 
feeding at 6 months: ↑WFA Z-scores between birth to 
6 months associated with ↓weight gain i.e. WFA Z-
scores from 6 to 12 months (r=-0.4, P<0.01)   
 
↑control in feeding at 6 months moderated the 
influence of early weight gain (0-6 months) on later 
weight gain (6-12 months) (β= 0.5, p<0.001) 
 
Thus, coercive feeding practices promoted weight 
gain in infancy (birth to 12 months)  
Wider age range: 7-11 years 
Webber  et al., 2010 [20]; UK; N=213, 
Age: 7-9 years 
 
Baseline: Fat mass: 
bio-electrical impedance 
 
(UK growth charts. 1990): 
BMI Z-scores  
CFQ: pressure to eat scale at 
follow up: Studied as IV and DV  
↓BMI Z-score (β= -0.1, p=0.04) and ↓fat mass (β= -
0.3, p=0.02) at 7-9 years associated with ↑pressure at 
10-11 years  
 
Spruijt-Metz et al., 2006 [118]; US; 
N=120, Mean age: 11 years 




Total fat mass at baseline (mean 
age 11 years) and then annually 
until follow-up (14 years): 
DEXA  
↑ pressure associated with ↓fat mass only at baseline 
only for Caucasian (β:-0.2, p=0.01) 
Abbreviation: ↑: higher, ↓: lower, CDC: Centers for Disease Control and Prevention, CFQ: Child Feeding Questionnaire [11], DEXA: Dual Energy X-ray Absorptiometry, IV: 
Independent Variable, DV: Dependent Variable; WFA: Weight-for-Age  
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Six cross-sectional studies and four prospective studies examined the relationship 
between dietary pressure and children’s weight status. All cross-sectional studies 
reported an inverse association between pressure to eat and children’s weight status 
across a range of ages (6 months-12 years). However, evidence from the prospective 
studies was equivocal. The small study (N=62) conducted with British children by 
Farrow and Blissett (2006) [119] showed an inverse relationship between pressure to 
eat at one year of age and WFA Z-score at two years of age (β=-0.3, p<0 .01), thus 
supports the cross-sectional evidence (Table 2.13). Similarly, Spruijt-Metz et al. 
(2006) [118] reported that higher dietary pressure was associated with lower fat mass 
of 120 older (11 years) American children (β:-0.2, p=0.01) at baseline. However, this 
relationship was not maintained over three years of follow up (Table 2.13). The third 
prospective study (N=213) examined pressure to eat as an outcome of British 
children’s weight status [20]. The findings reported that children’s lower weight 
status (e.g. BMI Z-score: β= -0.1, p=0.04) at 7-9 years predicts higher pressure 
feeding 2-3 years later and as such provides evidence of reverse causality (Table 
2.13). The last prospective study examining the association between pressure feeding 
and British infants weight status is small (N=69) and complex [119]. The results 
showed that infants with higher weight gain (WFA Z-scores) from birth to six 
months had a lower weight gain (WFA Z-scores) from 6-12 months. Thus, indicating 
that young infants may self-regulate their weight. The study then investigated 
whether maternal coercion observed as a single solid feeding at 6 months of age 
moderated the relationship between early weight gain (birth-6 months) and later 
weight gain (6-12 months). Results showed that when maternal coercion was high, 
children with early weight gain (birth-6 months) had subsequently higher weight gain 
at 6-12 months (β=0.5, p<0.001) (Table 2.13). Therefore, the authors suggested that 
maternal coercive feeding practices are counterproductive as it promoted higher 
weight gain in infants. These findings need to be confirmed in a larger prospective 
study that includes a measure that captures 'usual' levels of control and examines 
weight change outcomes beyond infancy. Therefore, overall higher pressure feeding 
has shown to be prospectively associated with lower weight status [114] as well as 
higher weight status [119], and has also shown no prospective associations with 
children’s weight [118].        
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Therefore, all cross-sectional evidence showed a consistent inverse association 
between dietary pressure and children’s weight status across a range of ages (6 
months-12 years). However, due to the nature of the studies the direction of the 
relationship cannot be ascertained. The prospective studies reported mixed findings. 
The 2/4 prospective studies which reported an inverse association examined higher 
pressure feeding both as a predictor [114] and as an outcome [20] of lower weight 
status in younger (1-2 years) and older (7-9 years) children. Therefore, the issue of 
reverse causality remains unclear. The third prospective study reported an inverse but 
no predictive association between pressure feeding and fat mass in older children (11 
years), whereas, the fourth prospective study suggested an interaction between 
pressure feeding and rate of weight gain in infancy. There has been consistency in 
findings relating to pressure feeding measured predominantly using scales from 
validated questionnaires (e.g. the CFQ) [11] and children’s weight measured as 
standardised Z-scores. Except 2/6 cross-sectional studies [18, 112] all reported 
adjusting for maternal and child covariates (Appendix Two, Table A 6). All 
prospective studies controlled for covariates and appropriately adjusted for baseline 
weight status when appropriate (Appendix Two, Table A 7). In conclusion, the 
evidence suggested that there is likely to be an important relationship between 
pressure feeding and child weight status but further large prospective studies are 
required to determine the strength and direction of the relationship.           
 
Several factors (perceptions of children’s picky eating behaviour, diet, and weight 
status) may explain the general inverse relationship between dietary pressure and 
weight. Previous research has shown that pressure feeding practices may lead to 
picky eating behaviour [104] and/or poor dietary intake (e.g. lower core foods) [109] 
in children. These factors (pickiness and poor dietary quality) in turn have been 
associated with the children’s lower weight status [86]. In addition, the actual weight 
status of the children could be responsible for the mothers perceiving their children 
as underweight [131] and/or not eating sufficient types and amounts of foods 
(pickiness) [85], which in turn may lead to the use of pressure feeding practices [84]. 
However, due to the limited number of prospective studies the factors suggested are 
unable to clarify the direction of the relationship between higher use of dietary 
pressure and children’s lower weight status.  
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Secondly, it could be suggested that the children’s age may partly explain the inverse 
association between pressure to eat and weight status. Predominantly the studies (3/6 
cross-sectional and 2/3 prospective studies) which reported an inverse association 
between pressure to eat and children’s weight status were conducted in older children 
aged 6-12 years [20, 111, 112, 118, 130]. Older children may have greater autonomy 
in responding to parental coercion by refusing specific types and amount of food 
[116] and showing picky/fussy eating behaviour [83], these traits as discussed above 
in turn have been associated with lower weight status [85].  
 
In summary, the relationship between pressure feeding practices and child-related 
variables, namely picky eating behaviour, dietary quality indicators, and children’s 
weight status has been examined. Higher pressure feeding practices have consistently 
been associated with higher perceptions of pickiness in children aged 2-12 years. 
Similarly, higher pressure to eat has been associated with lower intake of fruits and 
vegetables, and higher intake of non-core foods in children 1-6 years of age. 
However, findings revealed mixed evidence with respect to pressure feeding and its 
association with children’s weight status. Cross-sectionally higher pressure to eat 
was consistently associated with lower weight status in children aged 6 months-12 
years. However, findings from the prospective studies were mixed. Two studies [20, 
119] reported an indirect relationship between pressure and child weight, thus 
supporting the cross-sectional findings. One study showed no significant prospective 
relationship [118] and the fourth indicated a direct relationship depending on rate of 
early weight gain [119]. Therefore, this emphasises that longitudinal studies are 
required to clarify the relationship between dietary pressure and children’s weight 
status.   
 
In conclusion, although pressure feeding practices commonly showed an inverse 
association with children’s weight status it would be inappropriate to promote it as an 
obesity prevention strategy as it has shown a range of negative outcomes on 
children’s dietary patterns and eating behaviours. As defined in Table 2.7 pressure 
feeding is coercing children to eat specific types (e.g. vegetables) and/or amounts of 
food. This strategy may lower preferences towards the coerced food items [121]. 
This can restrict the variety of food children eat and influence their dietary patterns 
in the short and long term (e.g. lower intake of fruits and vegetables) [79]. 
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Additionally, pressure feeding may not promote positive meal time interactions and 
experiences. For example, pressure to eat has been shown to promote picky/fussy 
eating behaviour in children [21]. It has also been proposed that controlling ‘how 
much’ children eat may override their hunger and satiety cues and impede their 
innate ability to self-regulate food intake [8]. This may have detrimental 
consequences on children’s weight status. Therefore, although the current evidence 
has observed an inverse association between pressure and child weight, coercing a 
child to eat all or specific foods irrespective of their satiation cannot be suggested as 
a positive feeding method as it is clearly maladaptive in nature.     
 
Dietary monitoring  
As defined in Table 2.7, monitoring can be expressed as parental supervision of their 
children's consumption of sweet, savoury and high-fat foods [11]. Compared to the 
extensive literature available on parental use of dietary restriction and pressure to eat, 
monitoring feeding practices and its association with child-related variables (picky 
eating behaviour, dietary quality indicators and weight status) are relatively under-
examined, and are summarised in Table 2.14. Further details of these studies are 
presented in Appendix Two, Table A 3 and Table A 7.   
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Table 2.14: Associations between dietary monitoring and child related variables 





Association between monitoring and children’s weight status 
Prospective study design 
Preschool children aged: 5 years 
Faith, et al., 2004[115]; US; N=57, 
Age: 5 years 
CFQ: monitoring scales at baseline 5 
years  
 
(CDC. 2000):  
BMI Z-scores at follow up 7 years 
 
Low risk families (Mean maternal BMI: 
19.5±1.1): ↑monitoring at 5 years associated with 
↓ BMI Z-scores at 7 years (β= -0.3, p<0.001).  
Wider age range: 7-9 years 
Webber, et al., 2010 [20]; UK; 
N=213, Age: 7-9 years 
 
Baseline: Fat mass: 
bio-electrical impedance 
 
(UK growth charts. 1990): BMI Z-
scores  
CFQ: monitoring scale at follow 
up: Studied as IV and DV  
↑BMI Z-score (β= 0.1, p=0.003) and ↑fat mass 
(β= 0.1, p=0.002), at 7-9 years associated with 
↑monitoring at 10-11 years 
Association between monitoring and children’s dietary quality indicators 
Cross-sectional study design 
Preschool children aged: 2-5 years 
McGowan, et al., 2012 [132]; UK; 
N=434, Age: 2-5 years 
CFQ: monitoring scale 
 
Serves (g) of FV consumed/week  ↑ monitoring associated with ↑F (β=0.3, p=0.02), 
↑ V (β=0.1, p=0.03), ↓non-core (β=-0.2, p=0.01) 
food intake 
Wider age range: 6 years 
Arredondo et al., 2006 [126]; US; 
N=812, Mean age: 6 years 
Adapted from CFQ: monitoring scale Core and non-core food items: 
never to at least once a month 
↑monitoring associated with ↑core (β=0.5, 
p<0.001), ↓non-core food intake (β=-0.2, p<0.01) 
Experimental study design 
Klesges, et al., 1991[133]; US; 
N=53, Age: 4-7 years 
Parental food monitoring: 
presence/absence of mothers when 
children were selecting foods  
Food display: core vs non-core 
food items selected: total kcal and 
macro and micro nutrient analysis  
↑monitoring associated with ↓selection of non-
core food (F(2,208)= 52.32, P<0.001) 
Prospective study design 
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Gubbels et al., 2011 [134]; The 
Netherlands; N=2026: Age: 5 years, 
N=1819: Age: 7 years 






Number and serves (g) of food 
items consumed in four weeks: 
total energy (KJ), fibre intake 
(g/MJ)/day, added sugar (% of 
total energy)/day at baseline 5 
years   
↑monitoring associated with ↑fibre intake (β=0.1, 
p<0.01) and ↓ added sugar intake (β=-0.1, p<0.01) 
Abbreviation: ↑: higher, ↓: lower, CDC: Centers for Disease Control and Prevention, CFQ: Child Feeding Questionnaire [11], IV: Independent Variable, DV: Dependent 
Variable, FV: Fruits and Vegetables 
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No studies were identified examining the association between dietary monitoring and 
children’s picky eating behaviour. Overall, monitoring of non-core foods has only 
been favourably associated with children’s dietary quality indicators. Four studies, 
two cross-sectional, one experimental (children’s core vs non-core food selection in 
the presence/absence of parental supervision) and one prospective study highlighted 
that higher dietary monitoring was associated with higher intake of core foods (e.g. 
vegetables and fruits) and lower intake of non-core foods (e.g. chocolates, chips) in 
434 British [132], 812 Latino [126], 53 American [133] and 2,026 Dutch children 
aged 2-7 years (Table 2.14). All studies except one [133] adjusted for maternal and 
child socio-demographic covariates. The cross-sectional [126, 132] and the 
experimental [133] studies used proxy indicators of dietary quality such as number 
and types of core and non-core foods consumed/selected by the children. Therefore, 
previous research has indicated that monitoring may assist in promoting a healthy 
dietary pattern in children aged 2-7 years.  
 
Only two studies were identified examining the associated between monitoring of 
non-core foods and children’s weight status. Dietary monitoring was prospectively 
examined as a predictor [115] as well as an outcome [20] of child weight. A small 
two year prospective study (N=57, age: five years) highlighted that higher dietary 
monitoring predicted lower BMI Z-scores (β=-0.3, p<0.001) of American children 
[115] (Table 2.14). Therefore, monitoring was favourably associated with children’s 
weight status. However, the small sample size raises questions regarding the 
applicability of the findings. Additionally, the study did not specify if it adjusted for 
confounding variables such as maternal and child covariates (e.g. age, gender, 
maternal education). A much larger three year prospective study (N=213, age: 7-9 
years) reported that higher dietary monitoring was an outcome of British children’s 
higher BMI Z-scores (β= 0.1, p=0.003) after adjusting for maternal and child 
covariates [20] (Table 2.14). It could be proposed that as older children have greater 
control over their dietary intake and choices, parents may prefer to use less 
conspicuous forms of control such as monitoring rather than overt restriction. This 
was supported by the study findings which observed that overt restriction of non-core 
foods was not independently associated (neither as a predictor or an outcome) with 
children’s weight status aged 7-9 years [20]. Therefore, previous research [20] has 
observed that monitoring may be have obesity protective effects, however due to 
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limited number of longitudinal studies the direction of the association remains 
unclear.  
 
It could be proposed that monitoring children’s intake of non-core foods (e.g. 
chocolates, chips) could be an antecedent to feeding practices which promote a 
healthy dietary pattern. For example, dietary monitoring could result in the use of 
covert restriction. Parent may keep a track of children’s intake of non-core foods by 
making them less available (i.e. non-core foods not purchased or kept in the house). 
No studies were identified that investigated the association between dietary 
monitoring and positive feeding practices such as covert restriction and role 
modelling of healthy foods. Examining these associations may partly explain ‘how’ 
monitoring may promote healthy dietary patterns and weight status in children. This 
suggestion has been supported in adults where self-monitoring is a critical 
component to initiate a health behaviour change (e.g. increase physical activity) 
according to self-regulation theory [135, 136].         
 
In summary, parental monitoring of non-core foods has predominantly been measured as a 
scale from the CFQ [11] (Table: 2.14). The CFQ was developed based on Costanzo and 
Woody’s (1985) [230] theory that examined parenting in relation to childhood obesity. They 
emphasised that parents may exert control in feeding with heavier children. Therefore, in 
theory monitoring was considered as one of the three scales (restriction, pressure to eat) 
proposed to be obesogenic in nature [11]. In contrast, evidence from the literature has shown 
favourable associations (cross-sectional and prospective) of dietary monitoring with 
children’s weight status and dietary quality indicators. However, the evidence is very 
limited in both quantity and quality. Therefore, further research is required to 
investigate the relationship and understand the underline mechanisms behind the 
favourable associations between monitoring and child-related outcome variables. In 
conclusion, based on the evidence it can be proposed that it would be inappropriate 
to classify monitoring of non-core foods as an obesogenic/maladaptive feeding 
practice.       
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Distractive and passive feeding  
Distractive feeding can be explained as strategies that the mothers may use (e.g. 
letting the child play with toys) to divert their children’s attention during meal times 
in order to promote food intake [78]. Passive feeding refers to mothers feeding their 
child even though their child has the ability to self-feed [27] (Table 2.19).  
 
Both distractive and passive feeding are common in the Indian cultural context, and 
are types of coercive feeding practices which aim to control ‘how much’ the child 
eats and thus are likely to share similar motivations as pressure. Unlike pressure to 
eat, there is a lack of literature on distractive and passive feeding in the context of 
childhood obesity; hence all studies will be discussed in detail in the present review. 
In relation to childhood obesity, no studies have examined the use of distractive 
feeding practice within the Indian context. Only one study investigated the 
relationship between distractive feeding and British children’s weight status [119] 
(details below). No research was identified which studied the association between 
distractive feeding and children’s dietary quality indicators, and picky eating 
behaviour. Similarly, no previous research has studied the relationship between 
passive feeding and any of the child-related variables. Two studies (cross-sectional 
and qualitative research) have only reported the prevalence of passive feeding used 
by Indian mothers in India [137] and in western countries [27]. These studies will be 
discussed in detail in Section 2.4. 
 
It is important to note that distractive feeding is perceived differently in developed 
nations as compared to developing nations. In one cross-sectional study (N=54, age: 
8-24 months) the use of distractive feeding (diverting the child’s attention by letting 
them play with toys) by rural Bangladeshi mothers was perceived as a favourable 
practice promoting food intake in undernourished children. Specifically 83% of 
children had WFA Z-scores <-1.00 [78]. However, in a developed nation, distractive 
feeding (defined as distracting the infant to promote feeding- specific example not 
provided) showed an unfavourable association with British children’s weight status. 
A prospective study by Farrow and Blissett (2006) [119] showed that maternal 
coercive feeding practices (e.g. distractive feeding) when infants were six months of 
age moderated the influence of early infant weight gain (0-6 months) on later infant 
weight gain (6-12 months) (Table 2.13). Therefore, in countries where undernutrition 
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(rural sectors and non-affluent urban sectors) in comparison to overnutrition is 
prevalent on a larger scale, promoting greater amounts of food intake could be 
perceived as an appropriate child-feeding strategy [7] as it can provide sustenance 
during periods of food deprivation [58].    
 
In conclusion, the current evidence suggests that coercive feeding practices such as 
distractive feeding within the context of childhood obesity are maladaptive. The 
strategy mainly focuses on controlling ‘how much’ the children eat [78, 119]. This 
control may in turn override children’s innate sensitivity towards hunger and satiety 
cues and thus, impair their ability to self-regulate their food intake [8]. This in turn 
could have detrimental consequences for the children’s weight status.    
 
Parental role modelling of foods  
Dietary modelling is the influence of parents’ dietary patterns in shaping their 
children’s dietary patterns [7]. The relationship between maternal dietary modelling 
and children’s dietary indicators has been extensively explored in the literature. The 
studies examining the association between dietary modelling and child-related 
variables are summarised in Table 2.15. Further details of these studies are presented 
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Table 2.15: Associations between parental dietary modelling and child related variables 





Association between parental dietary modelling and children’s dietary quality indicators 
Cross-sectional study design 
Preschool children aged: 6 months-5 years 
McGowan et al., 2012 [132]; UK; 
N=434, Age: 2-5 years 
Mothers intake: average serves 
(g) of FV consumed/week  
 
  
Children’s intake: average serves 
(g) of FV consumed/week  
 
 
↑mother’s intake of F (β=0.3, p<0.001), V (β=0.4, 
p<0.001), non-core food (β=0.3, p=0.03) and drinks 
(β=0.3, p<0.001) corresponded to children’s intake 
of those foods   
Hart, et al., 2010 [138]; US; N=98, 
Age:  6-18 months 
 
Mothers intake: number of core 
and non-core food items 
consumed/day  
Children’s intake: number of core 
and non-core food items 
consumed/day  
↑mothers V (β=0.2, p<0.05), F (β=0.4, p<0.001) 
and snack intake (β=0.3, p<0.05) corresponded to 
children’s intake of those foods   
Coulthard & Blissett, 2009 [105];UK; 
N=73, Age: 2-5 years 
Mothers intake: average serves 
(g) of FV consumed/week  
Children’s intake: average serves 
(g) of FV consumed/week  
↑maternal FV associated with ↑children’s FV 
(β=0.5, p<0.001) 
Fisher et al., 2002 [125];  US; N=192, 
Age: 5 years 
Mothers FV intake when child 
aged 5 years: number  and type 
of FV consumed over a 3 month 
period  
Children’s intake: total macro and 
micro nutrient analysis compared to 
RDA 
↑ maternal FV intake associated with ↑ children’s 
FV intake (β=0.2, p<0.05) 
Wider age range: 2-10 years 
Gross, et al., 2010 [139]; US; N=93, 
Mean age: 9 years 
 
Parents intake of number of FV 
eaten in the last 24 hour   
Children’s intake: mean number of 
FV intake/day   
Students whose parents reported eating FV the 
previous day had ↑daily intake of FV than those 
who did not (F(2,90)=3.89, P=0.02) 
Vereecken et al., 2010 [98]; Belgium; 
N=56, Mean age: 3.5 years 
Parents intake: serves (g) of 
FV/day 
Children’s intake: FV over 3 
months: serves (g) 
↑ parents fruit (β=0.3, p<0.001) and vegetables 
(β=0.2, p<0.001) intake associated with ↑child 
intake   
Matheson, et al., 2006 [140]; US; 
N=108, Age: ~10 years 
Study-developed scale: parents 
role modelling of healthy foods  
Children’s intake: total kcal, energy 
density: total kcal/g  
↑ parental modelling associated with ↓ energy 
density (r=-0.3, p<0.05)    
Wardle, et al., 2005 [141]; UK; 
N=564, Age: 2-6 years 
Mothers intake: average serves 
(g) of FV consumed/week  
Children’s intake: average serves 
(g) of FV consumed/week  
↑parental FV associated with ↑children’s FV 
(β=0.5, p<0.001) 
Galloway  et al., 2005 [86]; US; 
N=173, Age: 7 years 
Mothers intake: number and 
type of foods consumed over a 3 
month period  
Children’s reported intake: total 
macro and micro nutrient analysis 
compared to RDA  
↑ maternal FV intake associated with ↑ children’s 
FV intake (β=0.4, p=0.01) 
Prospective study design 
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Preschool children aged: 1-5 years 
Gregory et al., 2011 [127]; Australia; 
N=60, Age: 1 year 
Study-developed  scale: parents 
role modelling of healthy foods 
at baseline 1 year 
FFQ: children’s reported intake: 
average number of times/day FV 
and sweets consumed at baseline 1 
year and follow-up 2 years  
↑ parental modelling associated with ↑children’s 
vegetable intake (β=0.3, p=0.005) 
 
↑ parental modelling not associated with ↑children’s 
fruit intake (β=0.06, p=0.61) 
Fisher, et al., 2004 [142]; US; N=192, 
Age: 5 years 
Three days 24 hour dietary 
recall: mothers when child aged 
7 and 9 years  
Three 24 hour dietary recall: 
children’s intake: ml of beverage 
intake/day Mothers reported at 5, 7 
and 9 years  
↑mother’s mean milk intake associated with 
↑daughters mean milk intake (β=0.6, p<0.0001). 
This was mediated by the availability of milk at 
meals and snacks  
Association between parental dietary modelling and children’s picky eating behaviour 
Prospective study design 
Preschool children aged: 2-4 years 
Gregory et al., 2010 [21]; Australia; 




CEBQ: food fussiness scale 
  
Assessed at baseline and after one 
year at follow-up   
↑modelling at baseline associated with ↓fussiness at 
follow-up (β=-0.2, p=0.002) 
 
Abbreviations: ↑: higher, ↓: lower, CEBQ: Children’s Eating Behaviour Questionnaire [95], FFQ: Food Frequency Questionnaire; FV: Fruits and Vegetables 
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Mother’s dietary quality indicators have been shown to correspond to their children’s 
food intake. All cross-sectional (n=9) and prospective (n=2) studies [127, 142] 
showed that higher maternal intake of core foods (e.g. fruits, vegetables, milk) 
positively corresponded with their children’s consumption of the same food items 
(Table 2.15). The findings were consistent for both younger and older children ages 
ranging from 2-10 years. Importantly, two cross-sectional studies also reported a 
linear association between non-core food intake of 98 British (β=0.3, p=0.03) [138] 
and 434 American (β= 0.03, p<0.05) [132] parents and their young children’s intake, 
aged 6 months to five years (Table 2.15). Therefore, mothers’ higher intake of core 
as well as non-core foods have shown to reflect their children’s intake of those foods 
across a wide age range.  
 
The tools used to measure parental modelling feeding practices may assist in 
understanding the link between the parents and the children’s dietary intake. Broadly 
two methods have been used by previous research to measure parental role modelling 
of foods. Firstly, scales are developed to measure dietary modelling [121, 127, 140]. 
All three studies captured behavioural aspects of parents modelling a healthy dietary 
pattern for their children (e.g. I try to eat healthy foods in front of my child). 
Secondly, dietary intake data are recorded using ‘proxy’ indicators (types and the 
amounts of core and non-core foods consumed) or portion size (g or ml) or detailed 
nutrient analysis (macro and micro nutrients) of the food intake data. Therefore, the 
study-developed dietary modelling scales and the dietary intake data examined the 
parents as ‘role models’ for their children to promote the intake of various core foods 
(e.g. vegetables, fruits, dairy products). In addition, mothers’ dietary intake could 
also be an indicator of the types of food (core vs non-core) made available in the 
home setting and offered to children. This suggestion has been supported by a 
prospective study (N=192, age: 5 years) [142]. The mothers and the children’s 
dietary intakes were recorded using a three day 24 hour dietary recall. The results 
highlighted that the availability of milk at meals and snacks mediated the positive 
association between milk consumption in American mothers and their children 
(β=0.6, p<0.0001) [142] (Table 2.15). Although a strong effect size was noted it is 
important to note that the study did not adjust for maternal and child covariates (e.g. 
mothers and children’s age, weight status, maternal education, income). Therefore, 
parental modelling of foods (core vs non-core) may partly explain their children’s 
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dietary quality. It should also be acknowledged that the types of food made available 
(core vs non-core) may also influence the quality of foods consumed by the children.    
 
One study reported that parental role modelling of healthy foods may be particularly 
useful in promoting the intake of vegetables, the generally less preferred food item 
among children [127]. A small prospective study (N= 60) examined the influence of 
Australian mothers role modelling of healthy foods measured using a study-
developed scale on their young children’s fruit and vegetable intake. Results showed 
that dietary modelling at age one year predicted higher vegetable intake (β=0.3, 
p=0.005) at two years but not fruit intake (Table 2.15). The authors suggested that 
innate taste preferences [89, 90] may play a role in children’s consumption of fruits 
and therefore may not be particularly influenced by maternal modelling, but may be 
useful for promoting the intake of bitter tasting foods such as vegetables [127]. The 
applicability of the findings from the study should be carefully considered due to the 
small sample size and information regarding adjustment for maternal and child 
covariate was not provided. In contrast, as reported in Table 2.15 several other 
studies have shown that dietary modelling was useful in promoting the intake of 
vegetables as well as fruits among children across ages (6 months to 10 years) [86, 
98, 105, 132, 138, 139, 141, 142]. Therefore, role modelling of healthy foods can be 
proposed as a useful strategy to promote healthy dietary patterns in children.     
 
No studies were identified which explored the relationship between behavioural 
aspects of parental role modelling of healthy foods and children’s weight status. 
However, it could be suggested that dietary modelling of healthy foods may assist 
children to develop preferences for healthy foods (e.g. vegetables) [141]. A healthy 
dietary pattern may therefore help achieve and maintain a healthy weight status in the 
short- and long-term [127, 138].  
 
Only one prospective study (N=156, age: 2-4 years) was identified that investigated 
the association between Australian mothers dietary modelling and children’s picky 
eating behaviour [21]. Results concluded that maternal role modelling of healthy 
foods was associated with lower picky/fussy eating behaviour (β=-0.2, p=0.002) 
(Table 2.15). These results however did not adjust for maternal and child covariates 
(e.g. mothers and children’s age, weight status, child gender, maternal education, 
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income). It can be suggested that role modelling of core foods by parents may 
encourage children to try those foods. Thus, promoting positive experiences with 
foods and reducing picky/fussy eating behaviour in children [21]. 
 
In summary, maternal role modelling of healthy foods reciprocally showed higher 
intake of the same core foods in children aged 2-10 years. Similarly a linear 
association was noted between the intake of non-core foods by mothers and their 
children. Previous research associated maternal role modelling of healthy foods with 
lower picky eating behaviour. However, longitudinal studies are required to assess if 
the influence of maternal dietary patterns on their children’s dietary patterns and 
eating behaviour remains constant overtime. Maternal role modelling was examined 
as a behavioural aspect of child-feeding using study-developed scales or the dietary 
intake data of the mother and her child were compared. Only 4/12 studies examining 
maternal role modelling of foods adjusted for covariates [105, 132, 138, 141]. In 
conclusion, although limitations in the previous research were observed (e.g. 
associations not adjusted for potential confounders, relationship with children’s 
weight not investigated, limited number of prospective studies), based on the 
evidence present parental role modelling of ‘healthy’ foods can be proposed as a 
positive feeding practice. Parental dietary modelling of healthy foods may assist the 
children to develop preferences for healthy/core foods. This can help establish a 
healthy dietary pattern in childhood and potentially be carried forward into 
adulthood.   
 
Responsive feeding 
By definition responsive feeding infers that the parent is correctly recognising and 
appropriately responding to their child’s hunger and satiety cues [8] (Table 2.7). 
There is minimal literature examining the relationship between responsive feeding 
and child-related variables (picky eating behaviours, dietary quality indicators and 
children’s weight status). One prospective study [143] and one randomised 
controlled trial [10] have investigated the association between responsive feeding 
and children’s weight status (discussed below). One cross-sectional study has 
examined the relationship between responsive feeding and children’s dietary quality 
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indicators [97]. No study was identified investigating the association between 
responsive feeding and children’s picky eating behaviour.   
 
No literature was identified that reported validated scales that comprehensively 
measured responsive feeding. Therefore, studies have used different tools to measure 
specific aspects of responsive feeding. For example, study-developed items/scales 
were used to measure mothers’ reported sensitivity to children’s cues [93], belief 
about children’s ability to self-regulate energy intake [144] and the division in 
feeding responsibility between the mother and the child [10].Validated scales such as 
the Nursing Child Assessment Satellite Training (NCAST) [145] scale were used to 
observe mothers’ sensitivity to children’s cues at mealtimes [143]. The Caregiver's 
Feeding Styles Questionnaire was used to study the child’s control in feeding (i.e. 
allow the child to decide how much to eat) [97].   
 
Specific aspects of responsive feeding have been studied in relation to child-related 
variables. With respect to children’s weight status, in a prospective study (N=96) 
American mothers’ (76% Hispanic and 24% African) lower responsive feeding 
(measured with the NCAST scale that studies maternal sensitivity towards children’s 
hunger and satiety cues) was associated with children’s higher mean weight gain (kg) 
from six to 12 months of age (β=-0.1, p=0.002) [143]. In a randomised controlled 
trial [10] (N=698, age: 4-6 months) that evaluated an intervention promoting positive 
feeding practices, responsive feeding was examined as the appropriate division of 
feeding responsibility; by parents deciding ‘what’ and children deciding ‘how much’ 
to eat [146]. Results highlighted that Australian mothers in the intervention group vs 
control group (76% vs 44%) were more likely to report that their children 
predominantly decided ‘how much’ to eat (OR: 4.1, CI:2.8-5.9, p<0.001) and their 
children had lower BMI Z-scores at 14 months of age [10]. As the study was a RCT 
the findings hold considerable value, indicating that if parents provide age 
appropriate nutritious foods and trust their child’s ability to self-regulate intake this 
‘responsiveness’ may exert obesity protective effects. With respect to children’s 
dietary quality indicators, in a cross-sectional study (N=219) German parents 
allowing their 3-6 year old children to decide ‘how much’ to eat was associated with 
a higher intake of fruits and vegetables (β=0.3, p=0.007). Therefore, responsive 
feeding may also assist in the development of healthy dietary pattern in children [97]. 
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In conclusion responsive feeding was favourably associated with child-related 
variables. Higher responsive feeding was associated with lower weight status in 
children and higher intake of core foods. The few studies that examined responsive 
feeding were predominantly conducted in young infants and children aged four 
months to six years. The studies generally controlled for maternal and child 
covariates (e.g. age, weight, child gender, maternal income, education) and observed 
a small to moderate effect size for the relationship between responsive feeding and 
child-related variables. Although more studies (both cross-sectional and prospective 
designs) are required to ascertain the favourable associations observed, based on the 
current evidence responsive feeding appears to be positive in nature.   
 
2.3.3 Summary and conclusion 
This subsection will summarise the evidence regarding the association between 
child-feeding practices and child-related dependent variables. The child-feeding 
practices reviewed were: restriction of non-core foods, pressure to eat, monitoring 
non-core food intake, distractive feeding, passive feeding (further discussed in 
Section 2.4), parental role modelling of foods, and responsive feeding. The child-
related variables studied were: children’s picky eating behaviour, dietary quality 
indicators, and weight status. A brief synopsis of the overall study design issues will 
be provided followed by the main findings.  
 
Overview of the study design issues 
As reported in Table 2.16, the evidence has been predominantly cross-sectional in 
nature, varied in regards to the sample size and has examined feeding practices 
generally in relation to older children (>5 years). Child-feeding practices have been 
measured using reliable tools such as scales (e.g. restriction, pressure to eat, 
monitoring) from validated feeding questionnaires (e.g. the CFQ [11]) or study-
developed single item/scales were used to measure feeding practices. Most of the 
studies examining the association between feeding practices and children’s weight 
status adjusted for maternal and child covariates (e.g. child: age, gender, weight; 
mothers: age, weight, income, education and ethnicity). However, a considerable 
proportion of studies that examined the association between child-feeding practices 
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and children’s dietary indicators, and picky eating behaviour, did not report if they 
adjusted for covariates (Table 2.16). In conclusion, the evidence should be 
understood keeping in mind that there is a dearth of quality studies. For example, it is 
important to consider the role of covariates because they may confound the 
relationship between feeding practices and child-related variables. Similarly, due to 
limited number of longitudinal studies the direction of the relationship between 
variables cannot be ascertained and whether the relationship remains constant or 
changes over time. Limitations of the literature review will be discussed in detail in 
Section 2.7.    
 
Table 2.16: Synopsis of the evidence examining the association between feeding practices and 
child-related variables 
Study characteristics Child-related variables (N=total number of 
studies) 








Cross-sectional 7 14 6 
Experimental (e.g. eating in the absence of 
hunger) 
0 4 0 
Prospective 7 3 2 
Preschool children (0-5 years) 4 10 4 
Sample size n <100 (range) 4 (57-789) 9 (37-2578) 0 (104-305) 
Validated tools to measure child-feeding 
practices (e.g. the CFQ [11]) 
10 8 6 
1
Adjustment for socio- demographic/ 
anthropometric covariates not reported 
2 10 3 
1
Socio-demographic covariates: Child-related: age, weight status, gender. Maternal-related: age, 
weight status, income, education, ethnicity.  
Note: details of the studies examining the association between feeding practices and the three child-
related variables are summarised in Appendix Two.  
Feeding practices examined: Restriction, monitoring, pressure, passive and distractive feeding, dietary 
modelling, and responsive feeding.    
 
With respect to the measurement of the child-related dependent variables, children’s 
weight status was generally measured by trained personnel, and reported as 
standardised scores such as BMI Z-scores. Picky eating was measured as parental 
perceptions of their children as a picky/fussy eater using the food fussiness scale 
from the CEBQ [95] or as a single item with high face validity. Overall, children’s 
dietary quality indicators aimed to capture children’s intake of core (e.g. vegetables) 
and non-core foods and beverages (e.g. chocolates, soft drinks). However, as 
described in Table 2.17 diversity has been observed with regards to the tools used to 
measure the children’s dietary quality indicators. Therefore, there was inconsistency 
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in the measurement of children’s dietary quality and in how pickiness was defined, 
as parental perceptions are subjective [79] (subsection 2.3.1).  
 
Table 2.17: Examples of the measures used to study children’s dietary quality indicators 
Proxy indicators of dietary quality  
 Number of core/non-core food items consumed (yes/no) 
 Types of core/non-core food items consumed (yes/no) 
 Frequency of core/non-core foods consumed measured on a Likert scale (never to at least 
once a month) 
 Calculating only the total energy intake/energy density of the meal  
 Macro/micro nutrient analysis without comparison to the RDA  
Detailed dietary quality indicators 
 Portion size (g/ml) of core/non-core foods consumed. Comparable to the recommended daily 
serves (e.g. 1 serve=75g of cooked vegetables) 
 Macro/micro nutrient analysis with comparison to the RDA 
 Percent total energy contribution from core/non-core foods in addition to calculating the total 
energy intake/energy density of the meal   
 
Overview of the main findings 
It has been conceptualised that feeding practices namely, pressure to eat, restriction, 
monitoring, passive feeding and distractive feeding are ‘obesogenic’ feeding 
practices and/or maladaptive in nature. Of these, evidence has suggested that the 
following feeding practices: pressure to eat, passive and distractive feeding can be 
proposed as being maladaptive in nature.  These practices aim to control ‘how much’ 
children eat which may indicate parents lower trust in their children’s ability to self-
regulate their food intake [8]. These practices coerce children to finish all food 
offered or specific foods regardless of their satiation [114, 119]. Therefore, they do 
not promote positive child-feeding experiences and could be argued to be 
maladaptive feeding practices. Contrary to the theory, evidence has reported higher 
use of overt restriction of non-core foods to be associated with both higher and lower 
weight status as well as higher and lower intake of core and non-core foods. In 
contrast, covert restriction has predominantly been associated with lower intake of 
non-core foods and higher intake of core foods. Thus, based on previous research it 
would be too early to classify overt restriction as ‘obesogenic’ and/or maladaptive in 
nature, whereas, covert restriction could be proposed as a positive feeding practice. 
 
Previous research has observed favourable associations between child-feeding 
practices namely, dietary monitoring, role modelling of healthy food, responsive 
feeding, and child-related variables (picky eating behaviour, dietary quality 
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indicators, and weight status). These feeding practices could be proposed as positive 
feeding practices as they primarily aim to regulate ‘what’ the children eat, which is 
the recommendation. They are intended to allow the children to decide for 
themselves if, and how much to eat [146]. The child-feeding practices may also 
foster positive and enjoyable meal time experiences. In conclusion, based on the 
literature, the discussed child-feeding practices can be categorised as maladaptive or 
positive (Table 2.18).   
  
Table 2.18: Child-feeding practices categorised as maladaptive or positive  
Maladaptive feeding practices Positive feeding practices 
Pressure to eat Role modelling of healthy foods 
Passive feeding  Responsive feeding  
Distractive feeding  Monitoring of non-core foods  
 Covert restriction of non-core foods  
 
No literature was identified examining the association between Indian mothers’ 
feeding practices and child-related variables. A limited number of studies have 
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2.4 CHILD-FEEDING PRACTICES OF INDIAN MOTHERS 
Section 2.3 has predominantly examined the child-feeding practices used by 
Caucasian mothers. This subsection identified four studies (three cross-sectional and 
one qualitative research) that investigated the child-feeding practices used by Indian 
mothers residing in India and in western countries (Table 2.19). The studies have 
reported the prevalence of three specific feeding practices, pressure to eat, passive 
and active feeding used by Indian mothers. Pressure to eat and passive feeding were 
defined earlier (Table 2.7). Active feeding is defined as using three or more of the 
following to promote food intake: feeding frequently, being alert to hunger cues, 
encouraging children to eat, and feeding children from a separate plate. None 
examined the association between Indian mothers’ feeding practices and child-
related variables. Only one cross-sectional study was conducted with preschool 
children aged 3-24 months [147]. Only one study adjusted for socio-demographic 
covariates such as age, gender, and socio-economic status [27]. The 2/4 studies 
compared child-feeding practices of Caucasian and Indian mothers residing in the 
UK [148] and the US [27]. Migration of Indians to the US (last 10-20 years) is more 
recent than the UK (last 40 years) [27]. However, none of the studies specified the 
range for the actual length of residence for the samples studied. The remaining 2/4 
studies were conducted with Indian mothers residing in India [137, 147]. One of 
these was in the undernourished context (60% of the 70 participants had WFA Z-
score <-2SD [147]. Diverse procedures were used to measure child-feeding practices. 
One cross-sectional study [147] developed items to measure active feeding, another 
cross-sectional study [27] used a single item from a validated questionnaire to 
measure passive feeding. One cross-sectional study [148] and the qualitative study 
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Preschool children aged:3 months-2 years 
Sharma & Kanani, 
2006 [147]; rural 
Gujarat (India) 
N=70, Age: 3-24 
months  
(60% WFA Z-score 
<-2SD) 
Four study-developed 





Wider age range: 2-7 years 
Mehta et al., 2003 
[27]; UK and US 
N=112:  Caucasian 
(UK=26, US=30) and 
Gujarati (UK=26, 
US=30), Age: 
 2-6 years   
Child Eating Behaviour 
Inventory: Single item: 
passive feeding   
Indian mothers 
↑prevalence of 
passive feeding than 
Caucasian mothers 
(46% v/s 14%)  
Hackett & Hackett, 
1994 [148]; UK 
n=100: Gujarati and 
n=100: British, Age: 
4-7 year  
Structured interview: 
child rearing practices 
such as child 
disciplining, feeding, 





↑coercion to finish all 
of the food on the 
plate: 42% vs 10% 
 
Cooked alternative 
meal for children on 
food refusal: 58 %vs 
36% 
Qualitative study 








mothers relationship with 






Abbreviations: ↑: higher 
 
One cross-sectional study (N=70) reported that Indian mothers residing in rural India 
used active feeding practices to feed their children aged 3-24 months [147]. Active 
feeding was defined as using three or more of the following indicators: feeding 
frequently, being alert to hunger cues, encouraging children to eat, and feeding 
children from a separate plate. The study was conducted in the rural sector of 
Gujarat, where more than 50% of children studied were undernourished (WFA Z-
score <-2SD). Thus, active feeding was perceived as an appropriate feeding practice 
if mothers frequently fed their children and were able to recognise hunger cues but 
not necessarily satiety cues [147]. In contrast, in the developed nations, greater 
number of feeds and inability to recognise satiety cues has been associated with 
weight gain in children [119, 143]. Thus, active feeding using the author’s definition 
may not be considered an appropriate feeding practice for the affluent-urban 
populations in India and Indians residing in western countries. This study will 
therefore not be considered further. 
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In another cross-sectional study (N=200) Hackett and Hackett (1994) [148] 
highlighted that migrant Indian mothers in comparison to British mothers were more 
likely to follow inappropriate child-feeding practices such as pressure feeding that 
has been associated with food refusal, fussy eating behaviour and detrimental 
consequences for children’s weight status in the Caucasian populations [103, 104, 
114]. In addition, a greater proportion of Indian mothers in comparison to their 
Caucasian counterparts cooked separate meals for their children when they refused to 
eat the family meal. This may prevent children from learning to appreciate new foods 
and flavours [27].  
 
Table 2.19 highlights a cross-sectional study (N=112) and a qualitative study 
(N=30), which observed that Indian mothers residing in the urban-affluent areas of 
India [137] and the UK [27] used passive feeding to feed their children aged 2-6 
years. Mehta, et al., (2003) [27] emphasised that passive feeding may continue 
beyond five years of age. Passive feeding is traditionally considered a favourable 
practice in the Indian culture, as it symbolises maternal love and care for her child 
[27, 137]. Other reasons for passive feeding were investigated in the in-depth 
interviews conducted by Tuli & Chaudhary (2010) [137]. All mothers expressed that 
their children should be encouraged to eat by themselves as it promoted autonomy 
and made mealtimes enjoyable. However, mothers used passive feeding as it was 
time-saving, less messy, and ensured children ate the amount of food that their 
mothers expected. Even when allowed to eat independently mothers made sure that 
their children finished all food provided. Therefore, passive feeding may lead to 
coercive feeding which in turn may increase food refusal/fussy eating behaviour in 
children and hence prevent them from appreciating new foods [27].    
 
In conclusion, previous research has observed that rural [147], urban-affluent [137] 
and migrant [27, 148] Indian mothers have been shown to use coercive feeding 
practices such as passive and pressure feeding. It has been proposed that coercion 
may limit the child’s autonomy in feeding and their intrinsic control over hunger and 
satiety cues which may impair their ability to self-regulate food intake [8]. Coercive 
feeding could also promote overfeeding [27]. These practices therefore aim to 
control ‘how much’ children eat. This is considered inappropriate according to child-
feeding suggestions recommended in developed nations where childhood obesity is a 
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public health concern [145]. It has been suggested that parents should decide what 
their child eats and allow their child to decide if and how much to eat. Additionally, 
the American Dietetic Association encourages parents to allow self-feeding by 
guiding them to correctly recognise the child's developmental feeding skills. For 
example, a child is ready to attempt self-feeding if he/she can easily hold a spoon and 
balance his/her trunk and head independently [149]. Therefore, the literature has 
reported the use of maladaptive feeding practices (passive and pressure feeding) by 
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2.5 ASSOCIATION BETWEEN MATERNAL AND CHILD 
CHARACTERISTICS AND CHILD-FEEDING PRACTICES 
Section 2.3 identified child-feeding practices which have favourable (e.g. responsive 
feeding) and unfavourable (e.g. pressure to eat) associations with children’s picky 
eating behaviour, dietary quality indicators, and weight status. This section will 
review maternal and child characteristics that may be associated with child-feeding 
practices. The factors that will be reviewed include: maternal perceptions and 
concerns regarding their own and their children’s weight (subsection 2.5.1); self-
efficacy in feeding and parenting (subsection 2.5.2); the role of mother-in-laws in 
child-feeding (subsection 2.5.3), and maternal and child socio-demographic 
characteristics (e.g. age, gender, income) (subsection 2.5.4). This section therefore 
will identify covariates that need consideration when studying child-feeding 
practices. This is important because maternal and child characteristics could explain, 
to a variable extent, previously observed associations between feeding practices and 
child-related variables. For example, restriction could be associated with higher child 
weight if perception of the child as being overweight motivates restriction. Lastly, 
the section will provide an overall conclusion (subsection 2.5.5).   
 
2.5.1 Association between maternal weight concerns/perceptions and child-
feeding practices 
Ventura and Birch (2008) [6] conceptualised that parental perception/concerns 
regarding their own and children’s weight may influence child-feeding practices, 
which in turn may influence children’s weight status. Table 2.20 summarises nine 
studies (eight cross-sectional and one experimental), that examined the association 
between mothers’ perceptions or concerns regarding their child’s weight status and 
child-feeding practices. Only two cross-sectional studies [131, 150] reported the 
relationship between maternal perception/concerns about their own weight status and 
feeding practices. Except for two studies [150, 151], all were conducted with 
preschool children aged two weeks to five years. All but one study [152] had a 
sample size of greater than 100 participants (range: 50-967). The studies were 
conducted in the US, the UK, and Australia, predominantly with Caucasians 
followed by African mothers. No study was identified that examined Indian mothers’ 
attitude regarding weight.  
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Overall, a consistent pattern was observed with respect to measurement of parental 
attitude regarding their children’s weight and child-feeding practices. Parental weight 
perceptions were commonly (5/9 studies) measured using the perception/concern 
about children’s weight scales from the CFQ [11]. The second most common method 
was to use single item with high face validity [22, 151, 153] (Table 2.20). The child-
feeding practices were measured using scales from validated questionnaire such as 
the CFQ [11]. All nine studies (experimental and cross-sectional) examined maternal 
attitude regarding their own and their children’s weight as the independent variable 
and feeding practices as the outcome. Three studies [121, 150, 151] tested the 
mediational role of maternal concerns regarding their children’s weight to explain the 
relationship between children’s actual weight status/fussy eating behaviour 





 Chapter 2: Literature Review 109 








Covariates Key results 
Cross-sectional study design  
Preschool children aged: 2 weeks-5 years  
Holub & Dolan, 
2012 [152]; US 
N=50, Age: 12-25 
months,  
Ethnicity:  
Caucasian (63%)  
Perceptions about 
children’s current and 
desired weight: nine 
infant body size figures 
(Rand. 2000) 
CFPQ: restriction for 
healthy and weight, 
pressure to eat scales 
Child: weight  Mothers rating their current infants body 
size as overweight associated with 
↑restriction for weight (r=0.5, p<0.001) 
and for health (r=0.4, p=0.009) 
 
Mothers rating their current infants body 
size as underweight associated with 
↑pressure to eat  
(r=-0.3, p=0.04) 
Brown & Lee, 
2011 [110]; UK 





CFQ: perceptions and 
concerns about 




pressure to eat scales  
 Maternal: age, 
education 
↑ maternal perceptions about overweight 
associated with ↑restriction (r=0.1, 
p<0.05) and ↑monitoring  
(r=-0.1, p<0.01)  
↑ maternal perceptions about 
underweight associated with ↑pressure to 
eat (r=-0.2, p<0.01) 
Gross et al., 2011 
[22]; US 
N=208, Age: 2 








pressure to eat scales 
Child: age, age of 
introduction of solids, 





occupation, weight  
↑maternal concern about overweight 
associated with ↑restriction (β=0.2, 
p=0.03) 
 
↑maternal concern about underweight 
associated with ↑pressure to eat (β=0.3, 
p=0.007)  
Gregory et al., 
2010 [121] 
Australia 
N=183, Age: 2-4 
yr, Ethnicity:  not 
reported  
CFQ: concerns about 
children’s weight scale  
 
CEBQ: food fussiness 
scale  
CFQ: restriction, 
pressure to eat  scale 
Maternal: weight, 
education  
↑maternal concern for child underweight 
(β=0.4, p<0.001) mediated the 
relationship between ↑ fussiness (β=0.2, 
p<0.006) and ↑pressure to eat  
 
↑ maternal perceptions about overweight 
associated with ↑restriction (β=0.2, 
p=0.03) 








Covariates Key results 
May et al., 2007 
[153]; US 




item: perceptions and 
concerns about 
children’s weight 
Adapted from CFQ : 
single item for 
restriction, three 
items for pressure to 
eat  
Child: age, gender 
Maternal: ethnicity  
↑ maternal concern about overweight 
associated with ↑restriction (OR: 5.9, CI: 
1.7-20.3, p<0.05) and ↓pressure to eat 
(OR: 0.4, CI: 0.2-0.9, p<0.05) 
Wider age range: 7-17 years 
Gray et al., 2010 
[150]; US 




CFQ: concerns about 




Figure rating scale 
(Stunkard 1983) 
 
(CDC. 2000): BMI Z-
scores 





Child: age, gender,  
Maternal: ethnicity, 
marital status, income, 
education   
 
Covariates adjusted: 
Child: age   
↑maternal concern for child overweight 
(β=0.6, p<0.001)  mediated the 
relationship between ↑ BMI Z-scores 
(β=0.6, p<0.001) and ↑restriction  
 
↑mothers own overweight perceptions 
associated with ↑restriction (p<0.001) 
Webber, et al., 
2010 [151]; UK 
N=213, Age: 7-9 








(British growth charts. 
1990): BMI Z-scores 
CFQ: restriction, 
pressure to eat scales  
 
 
Child: gender, age 
Maternal: ethnicity, 
education  
↑ maternal concern for child overweight 
(β=0.3, p<0.001)  mediated the 
relationship between ↑BMI Z-scores 
(z=3.3, p=0.001) and ↑restriction (z 
value/meditational analysis confirmed 
using bootstrapping Sobel test)  
 
↑ maternal perceptions about 
underweight associated with ↑pressure to 
eat (β=0.2, p=0.001) 








Covariates Key results 
Francis et al., 
2001 [131]; US 




CFQ: perceptions and 
concerns about 







pressure to eat scales  





↑ maternal perceptions about overweight 
associated with ↑restriction (β=0.2, 
p<0.05)  
 
↑ maternal perceptions about 
underweight associated with ↑pressure to 
eat (β=0.2, p<0.05) 
 
↑ mothers own overweight concerns 
associated with ↑restriction (β=0.2, 
<0.05) 
Experimental study design 
Preschool children aged: 5 years  
Birch & Fisher, 
2000 [154]; 
(eating in the 
absence of 
hunger); US 




CFQ: perceptions and 
concerns about 
children’s weight scales 
CFQ: restriction scale Not reported  ↑ maternal perceptions (β=0.3, 
p<0.001)/↑concerns (β=0.3, p<0.001) 
about overweight associated with 
↑restriction 
Abbreviations: ↑: higher, ↓: lower, CFQ: Child Feeding Questionnaire [11]; CFPQ: Comprehensive Feeding Practice Questionnaire [12], CEBQ: Children’s Eating Behaviour 
Questionnaire [95]; CDC: Centers  for Disease Control and Prevention
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A consistent pattern of association was observed between parental attitude regarding 
their children’s and their own weight status and their child-feeding practices. In brief, 
all nine studies (eight cross-sectional and one experimental) reported in Table 2.20 
highlighted that mothers’ concerns/perceptions of themselves and their children 
being overweight were associated with greater dietary restriction. Similarly, 
perceptions/concerns regarding their children’s being underweight were associated 
with higher use of pressure feeding practices. One small cross-sectional study 
(N=50) conducted with young American children aged 1-2 years reported that even 
after controlling for the children’s actual weight status (WFL Z-scores) mothers’ 
perceptions of their children as underweight was associated with higher pressure to 
eat (r=-0.3, p=0.04) [152]. Interestingly, although none of the children in the study 
were actually classified as underweight, but 22% of the mothers desired their 
children to be heavier than their current weight. These findings suggest that factors 
other than the child’s actual weight status may contribute to a mother’s perception of 
her child’s predisposition towards underweight. For example the mothers’ cultural 
background, mothers of Hispanic origin have shown to prefer chubbier infants which 
may increase the likelihood of the mothers perceiving their healthy weight children 
as underweight [65]. Although Holub and Dolan (2012) [151] studied a diverse 
ethnic population (Caucasian: 63%; African, Hispanic and Asian: 37%) they did not 
examine whether culture influenced maternal attitude regarding their children’s 
weight. Other factors that may influence maternal concerns regarding their children’s 
weight could be their perceptions of their children as picky/fussy eaters. This 
suggestion is supported with a study conducted by Gregory et al. (2010) [121].                 
 
In a cross-sectional study (N=183) conducted with Australian children aged 2-4 
years, Gregory et al., (2010) [121] highlighted that children’s fussy eating behaviour 
(independent variable) (β=0.2, p<0.006) influenced the mothers concerns regarding 
their children being underweight (β=0.4, p<0.001) (mediator) which in turn 
influenced their greater use of pressure feeding practices (dependent variable). 
Therefore, in line with Baron and Kenny’s (1986) [154] criteria for mediational 
analysis, the study proposed a mediational role of maternal concerns regarding their 
children’s underweight status. Two other cross-sectional studies conducted with 191 
American (7-17 years) [150] and 213 British (7-9 years) [151] children, reported that 
mothers’ concerns regarding their children being overweight may mediate [155] the 
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relationship between higher BMI Z-scores (independent variable) and greater use of 
restrictive feeding practices (dependent variable). Both studied reported a moderate 
to strong effect size (β=0.3-0.6, p<0.001) for these associations (Table 2.20). 
Therefore, previous literature has indicated that parental attitude regarding their 
children’s weight status may partly explain the relationship between children’s 
weight status/fussy eating behaviour and the use of feeding practices.   
 
In summary, the literature emphasises that maternal attitude regarding children’s 
weight are important factors influencing child-feeding practices, and have 
predominantly been examined in relation to overt restriction and pressure to eat. 
Specifically, mothers’ perceptions/concerns regarding their child being overweight 
and underweight were associated with the use of dietary restriction and pressure to 
eat, respectively. Due to a scarcity of longitudinal studies it cannot be confirmed 
whether the relationship between maternal perceptions/concerns regarding the 
children’s weight status and their use of feeding practices remains constant or 
changes overtime. However, research has indicated that maternal attitude regarding 
children’s weight may explain (mediate) associations between child-related variables 
(actual weight status, children’s eating behaviours) and maternal feeding practices 
(restriction, pressure to eat). In addition it is important to note that perceptions are 
subjective, and because maternal perceptions of children’s weight have shown to 
play an integral role in relation to child-feeding, it is important to examine the 
accuracy of these perceptions.   
  
Accuracy of maternal perceptions about children’s weight  
A meta-analysis highlighted that 6% to 73% of parents underestimated their 
children’s weight aged 2-12 years [156]. The research also reported that in 19 of the 
23 studies reviewed less than 50% of parents correctly recognised their children’s 
overweight status which was commonly measure using IOTF BMI cut-offs [38]. A 
similar trend was reported in three systematic reviews by Rietmeijer-Mentink et al. 
(2013) [157] who reviewed 18, Doolen et al. (2009) [156] who reviewed 15 and 
Towns and D’Auria (2009) [158] who reviewed 17 studies. The studies were 
predominantly conducted in the US, UK, Australia and other parts of Europe (e.g. 
Germany, Netherlands) on parents with children aged 2-18 years. The most 
frequently studied ethnic groups were Caucasians followed by Hispanics, Africans, 
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Native Americans, and Asians. The studies commonly used the WHO [37], the CDC 
[44] and IOTF [38] cut-offs to define overweight (BMI percentile >85
th
) and obesity 
(BMI percentile >95
th
). All three reviews concluded that parents underestimated their 
children’s overweight status [157-159]. Rietmeijer-Mentink et al. (2013) [157] 
additionally highlighted that of the 33% of children who were overweight, 62% were 
incorrectly perceived as healthy weight. Furthermore, 86% of parents did not 
recognise the overweight status of their young children aged 2-6 years. Therefore, 
overall parents may tend to underestimate their children’s weight status.  
 
Several reasons for inaccurate parental weight perceptions have been proposed. For 
example, parents may be sceptical towards objective measurements of weight such as 
growth charts [157, 159]; may rely on visual assessments such as comparison with 
other children [159]; and/or may have limited understanding regarding 
overweight/obesity cut-off parameters [157, 159]. Cultural beliefs have also been 
emphasised to influence parental perceptions of their children’s weight status. A 
recent and large cross-sectional analysis (N= 1,702) from the national nutritional 
program for Woman, Infant and Children (WIC) in the US highlighted that almost all 
mothers, predominantly Hispanic (92%) perceived their overweight (n=253; BMI 85-
95
th
 percentile) and obese (n=290; BMI >95
th 
percentile) (CDC. 2000) children aged 
30-60 months as being ‘about the right weight’ (94% and 78% of mothers 
respectively) [64]. The authors proposed that Hispanic mothers’ cultural beliefs 
about a chubby baby being considered healthier than a skinny baby and that fat 
would gradually disappear as the child grows may have prevented mothers from 
accurately recognising their children’s weight status.   
 
These cultural beliefs regarding children’s weight may also influence mothers’ 
feeding practices. This has been observed in a cross-sectional analysis (N=240) from 
the WIC program consisting of a mixed sample (38% Mexican, 30% Latino, 23% 
African-American and 9% Caucasian) choosing to formula feed their one month old 
infants. All infants showed an expected weight gain ~30g/day. However, Mexican 
and Latino mothers perceived their infants as lean and desired heavier infants’ in 
comparison to Caucasian mothers, and reported more coercion during feeding 
relative to Caucasian mothers [65]. The Hispanic community has been extensively 
studied and shown to prefer chubbier/heavier children [64, 65, 157, 159]. Although 
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there is a scarcity of literature this may also hold true for other cultural groups [160] 
such as the Indian community.  
 
In a developing country such as India the issue of undernutrition is constant. The 
latest NFHS (2005-06) (N=46,655) confirmed that nationwide undernutrition (WFH 
Z-scores <-2 SD: 20%) is more prevalent than overnutrition (WFH Z-scores >2SD: 
2%) in children under five years of age [37]. The Indian national nutritional 
guidelines [63] predominantly focuses on addressing undernutrition (e.g. feeding 
frequently, increasing energy density of foods). However, in the last 10 years the 
rising prevalence of childhood obesity has been recognised and documented among 
Indian children from the urban-affluent areas of India and those residing in western 
countries [31, 48]. Therefore, in the affluent Indian population food abundance 
(traditional and western energy dense foods) rather than food deprivation is a 
concern [56]. However, parents may still perceive heavier infants as an indicator of 
health and wellbeing, and may underestimate children’s weight status [64, 65]. 
Therefore, this preference for chubbier children may be problematic and could in 
turn influence maternal feeding practices. In addition, parents’ underestimation of 
their children’s overweight status may also be important in that parents may not be 
motivated to accept and adhere to health professionals guidelines for weight 
management and may also be unwilling to participate themselves and allow their 
children to partake in obesity prevention interventions [64, 159]. Therefore, in 
summary previous research has suggested several plausible reasons which may 
influence mothers’ accuracy in correctly recognising their children’s weight status.  
 
In conclusion, maternal perceptions of children’s weight status are highly subjective 
in nature such that mothers have shown to underestimate their overweight children’s 
weight status. In addition, association has been observed between maternal attitudes 
regarding their children’s weight status and their use of feeding practices. Feeding 
practices may also be influenced by other variables which are discussed as follows.  
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2.5.2 Association between maternal self-efficacy and child-feeding practices  
Self-efficacy is defined as the confidence with which a particular task is performed 
[161]. Self-efficacy is influenced by the individual’s knowledge about the task [162] 
and their perceptions of barriers to completing the task [163]. For example, in 
research with adults the knowledge of how many fruits and vegetables should be 
included in the diet on a daily basis has been associated with higher consumption of 
these foods [164]. Similarly, if mothers are aware about the number of serves of fruit 
and vegetables children should eat in a day, this knowledge may increase their self-
efficacy in promoting the intake of fruits and vegetables in their children [162]. 
Similarly, when perceived barriers to accomplish a task increase, self-efficacy 
decreases [163]. This has been shown in a qualitative study with parents of children 
aged 3-5 years from diverse cultural backgrounds (N = 12 Caucasian, nine African, 
eight Hispanic). The parents expressed that they found it difficult to offer certain 
foods (e.g. vegetables) as their children frequently decided what foods were offered 
during meals and snacks. This perceived barrier (i.e. children’s control over 
mealtimes) may negatively influence parent’s self-efficacy in feeding [163].      
 
Higher self-efficacy has been shown to favourably influence a number of health 
behaviours. For example, reducing alcohol intake [165], smoking cessation [166], 
adherence to diabetes regimen, and promoting physical activity [167]. Self-efficacy 
has extensively been studied in relation to breastfeeding. For example, a systematic 
review of nine studies investigated the psychosocial correlates of exclusive 
breastfeeding [167]. Five prospective studies examined the influence of 
‘breastfeeding self-efficacy’ on exclusive breastfeeding duration from birth up to 
four/six months. Self-efficacy in this context was defined as the mothers perception 
to successfully breastfeeding her infants. Four of the five prospective studies 
reported a positive association between self-efficacy and exclusive breastfeeding 
[168].  
 
Only one systematic review was identified which examined self-efficacy in relation 
to children’s dietary quality indicators [169]. The review included 33 articles (cross-
sectional and prospective studies) that studied children and adolescents aged ≤ 18 
years. The studies were predominately conducted in the US with Caucasians, 
followed by Africans and Hispanics. Self-efficacy was treated as the independent 
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variable. Seven child-related dietary dependent variables were examined: (1) Fruit, 
fruit juice (not specified 100% fruit juice or reconstituted/added sugar) and vegetable 
intake measured as number of serves (g/ml) consumed; (2) fat intake measured as 
total fat intake/percent of total energy/percent of total energy from specific types of 
fat (e.g. saturated fat); (3) total energy intake (kcal); (4) sweetened beverage 
consumption measured as serves (ml) of soft drinks and other drinks consumed (e.g. 
carbonated sweetened beverages); (5) sweet snack food intake such as candies and 
chocolates; (6) other healthy food/nutrient intake such as calcium intake and low 
fat/skim milk and milk products; (7) other less healthy food/nutrient intake such as 
sodium and full fat milk and milk products. Measurement details regarding the 
dietary intake data such as the number/ types/ serves (g/ml) of food consumed, 
details regarding nutrient analysis and comparison with the RDA were not provided 
for the child-related dietary variables numbers 5-7. With respect to fruit, fruit juice 
and vegetable intake, self-efficacy was defined both as parents confidence in their 
children following a healthy dietary pattern and the children’s own self-efficacy in 
consuming a healthy diet. For all other child-related dietary variables only children’s 
self-efficacy was reported. The study defined ‘consistent findings’ as an association 
between self-efficacy and child-related dietary variable observed in the same 
direction (positive or negative) over 60% of the times in at least two independent 
articles. Overall, the review concluded that parental/children’s self-efficacy was 
inconsistently (50%) however, favourably associated with majority of the child-
related dietary variables [169]. Therefore, the review provided some evidence, 
although limited that higher self-efficacy may promote healthy dietary patterns in 
children. No previous research was identified which studied self-efficacy in the 
context of behavioural aspects of child-feeding. 
 
The present literature review primarily focuses on the association between self-
efficacy and child-feeding practices. Due to limited number of previous research 
examining self-efficacy in the context of child-feeding, original articles investigating 
the relationship between self-efficacy and children’s dietary quality indicators, and 
weight status have been highlighted. Four cross-sectional studies were identified that 
examined the relationship between parental self-efficacy and variables such as child-
feeding practices [170], children’s dietary quality indicators [171, 172] and weight 
status [173] (
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Table 2.21). Two studies had a sample size less than 100 (range: 60-124) and studied 
preschool children aged three months to five years [171, 173]. Two/four studies were 
conducted predominantly with Caucasians (Australia and US) [170, 173]. No study 
was identified that investigated self-efficacy of Indian parents in relation to child-
feeding. All studies except one [169] examined self-efficacy as the independent 
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associated with ↑ 
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In relation to child-feeding, self-efficacy has been studied as parents’ self-confidence 
in general parenting [170, 172, 173] or specifically within the context of feeding 
[171] (Table 2.21). To measure self-efficacy in parenting, diverse validated scales 
have been used such as the parenting sense of competence scale [174] and self-
efficacy for parenting task index [175]. With respect to self-efficacy in feeding 
study-developed scales have been used [171, 172]. These tools predominantly 
capture parental self-efficacy in ‘providing’ the appropriate quality, but not quantity 
of food. Additionally, they do not reflect parental self-efficacy regarding children 
‘consuming’ the appropriate quality and quantity of food. These are important 
aspects in the context of feeding. For example, pressure and restriction may aim not 
only to regulate the quality (what) of food consumed, but more importantly the 
quantity (how much) consumed [11, 146]. 
 
Only one study cross-sectionally examined the relationship between self-efficacy in 
parenting and child-feeding practices. No studies were identified which explored the 
association between self-efficacy in feeding and child-feeding practices. The cross-
sectional study (N=124) with Australian children aged 5-8 years reported that higher 
overt dietary restriction of non-core foods was associated with lower parenting self-
efficacy (r=-0.2, p<0.05) [170] (Table 2.21). In the study the mean BMI Z-scores of 
the children was healthy (0.09±1.49) and ranged from -4.14 to 3.13. The association 
between overt restriction and children’s weight was not reported. However, previous 
research has noted that restriction is generally used by parents who perceive their 
children as overweight [121] or whose children are actually overweight [111]. 
Parents of overweight children could partly feel incompetent in their parenting 
abilities [157, 159]. Therefore, it could be proposed that dietary restriction could be 
associated with lower parenting self-efficacy.  
 
Only one study examined the relationship between self-efficacy and children’s 
weight status. As expected, a cross-sectional (N=78) study showed that lower 
parenting self-efficacy was associated with higher BMI Z scores (β=-0.3, p=0.02) in 
young American children aged 3-34 months [173] (Table 2.21). The children’s mean 
BMI Z-scores were healthy (0.48 ±1.97) and ranged from -5.04 to 10.65. Thus, 
reemphasising that parents with overweight/obese children may experience lower 
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self-efficacy [157, 159]. However, as these relationships are cross-sectional the 
direction of the associations remains unclear.  
 
The association between self-efficacy in feeding has been examined both with 
children’s core and non-core food intake. Two cross-sectional studies by Campbell et 
al. (2010) [171] and Cullen et al. (2000) [172] highlighted that higher self-efficacy in 
feeding was associated with higher intake of core foods (e.g. fruits and vegetables) in 
60 Australian (r=0.3, p<0.05) and 109 American children (r=0.2, p<0.05) aged 1-11 
years. Higher self-efficacy in feeding was also associated with lower intake of non-
core foods (r=-0.3, p<0.01) and beverages (r=-0.3, p<0.05) in Australian children 1-5 
years [171] (Table 2.21). Due to cross-sectional nature of these studies the reverse 
causality issues remains. For example, it cannot be determined if lower self-efficacy 
leads to higher intake of non-core foods or children’s coercion to consume non-core 
foods may compel parents to concede to their children’s persistence, thus leading to 
lower self-efficacy.  
    
In summary, previous research has shown that lower self-efficacy in parenting was 
associated with higher use of controlling feeding practices namely dietary restriction 
and higher weight status of children. Higher self-efficacy in feeding was favourably 
associated with higher intake of core foods and lower intake of non-core foods. This 
may indicate that parental self-confidence in feeding may assist children in 
developing healthy dietary patterns. The studies are cross-sectional in design thus, 
causal relationships cannot be attributed. Additionally, only bivariate association 
were commonly reported. Therefore, there are limited studies both in terms of 
number and quality (prospective designs, adjustment for maternal and child 
covariates), which have examined self-efficacy in feeding and parenting in relation 
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2.5.3 The role of the mother-in-law in child-feeding 
In the Indian social system, the mother-in-law plays a significant role in the 
upbringing of her grandchild. It is suggested that due to the experience and 
knowledge that the mother-in-law holds regarding child-care related matters, her 
decisions are given importance [179, 225]. Additionally, in India, the paternal 
grandparents usually live with their son and his family [179]. In case of immigration 
of the immediate family (the parents and their child/children), the mother-in-law may 
be invited to stay especially closer to or soon after childbirth to assist the new mother 
with child rearing [179]. The mother-in-law’s visit may span from a few weeks to 
one year, accompanied with frequent future visits [225]. Therefore, due to the 
decision making power and the close proximity of contact between the mother and 
her mother-in-law; the mother-in-law contributes significantly towards the 
upbringing of her grandchild [176, 178, 225].      
 
Previous research has observed an association between the presence of maternal and 
paternal grandparents (informal caretakers or the child living with extended family 
i.e. grandparents) and childhood obesity. In a cross-sectional study (N=2114) the 
presence of a mother- or father-in-law was associated with a higher risk of urban 
Japanese children aged 3-6 years being overweight/obese (OR: 1.6, CI: 1.1-2.4, 
p<0.05) [176]. Cross-sectional results from the large representative UK Millennium 
Cohort study (N=1235, 9 months-3 years) conducted with a mixed sample consisting 
of Caucasian, African, South Asian and other ethnic groups showed that children 
cared for by their grandparents at three years of age were at a higher risk (OR: 1.2, 
CI: 1.1-1.3, p<0.05) of being overweight than children who were cared for by their 
parents only [177]. Similarly, in a qualitative study (N=23), 57% of urban Chinese 
children aged 3-6 years residing with their paternal grandparents were 





 percentile) according to the IOTF BMI reference 
[38]. Therefore, a direct association has been observed between grandparents’ 
involvement in child-rearing and childhood obesity.   
 
The presence of grandparents may influence children’s weight status through their 
role in child-feeding. Within the Indian context, only one qualitative study was 
identified which investigated the role of the mother-in-law in child-feeding. In-depth 
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interviews (N=30, child age not reported) with Indian mothers residing in the UK 
highlighted that the mother-in-laws provided unrestricted access to energy dense 
sweet and snack foods to their grandchildren [179]. Concurrent findings have been 
observed in other cultural groups. In a study using focus groups (N=39, 2-5 years), 
Canadian Caucasian mothers reported that both maternal and paternal grandparents 
made energy dense non-core foods freely available to their grandchildren [180]. 
Similar observations have been reported in another qualitative study which used in-
depth interviews with mothers and grandparents (maternal and paternal) residing in 
urban China. The findings highlighted that grandparents would provide energy dense 
non-core foods, coerce children to eat frequently and eat large portions, use food as 
reward, and generally prepare foods their grandchildren liked [178]. Overall, 
research has observed that grandparents may provide unrestricted access to non-core 
foods and encourage their grandchildren to eat greater amounts of food.    
 
The reasons underlining child-feeding methods used by grandparents have been 
investigated using semi-structured in-depth interviews (N=23) with urban Chinese 
families (maternal/paternal grandparents and the mother) having children aged 3-6 
years [178]. Grandparents’ perceived food as an expression of their care, therefore 
their grandchildren consuming greater amounts of food indicated greater care. The 
grandparents’ who believed that a chubbier baby is an indicator of good child rearing 
and that children would become tall if they ate more, promoted food intake. Lastly, 
grandparents expressed that they did not want their grandchildren to experience food 
deprivation and hunger, which they had to experience as children. Therefore, 
grandparents encouraged their grandchildren to eat [178]. 
 
However, the grandparents (maternal and parental) decisions around child-feeding 
may conflict with the mothers’ child-feeding practices. Jingxiong, et al., (2007) [178] 
reported that mothers expressed the desire for their children to self-regulate ‘how 
much’ to eat. However, grandparents coerced their children to eat larger portions of 
food. Qualitative studies with Indian [179] and Chinese [178] mothers highlighted 
that because grandparents (maternal and paternal) freely provided energy-dense food 
to their children, the mothers responded by restricting their children’s intake of those 
non-core food items. However, as highlighted in subsection 2.3.2, restriction may in 
turn promote greater desire and consumption of the restricted food item [109]. 
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Therefore, the grandparents’ child-feeding practices differed with mothers feeding 
strategies.  
 
In summary, previous research has observed that particularly within Asian (Indian, 
Chinese, Japanese) cultures, the extended family (e.g. the mother-in-law) plays a 
vital role in child-feeding. This applies to Asian families living in their home country 
or overseas. Evidence has reported that grandparent’s unregulated access to non-core 
foods and coercion to consume greater quantities of food could be a risk factor for 
childhood obesity for their grandchildren. Additionally, the child-feeding strategies 
used by grandparents may conflict with the mothers’ feeding practices, which may 
have detrimental consequences on children’s dietary intake and weight status. For 
instance, controlling feeding practices used by the grandparents (e.g. pressure to eat) 
and the mothers (e.g. dietary restriction) have been shown to impair children’s innate 
ability to self-regulate their own food intake which in turn may influence their weight 
status.       
 
2.5.4 Association between socio-demographic maternal and child characteristics 
and child-feeding practices 
Maternal and child socio-demographic characteristics are well established 
determinants of health behaviours such as duration of exclusive breastfeeding [181], 
cessation of smoking [182], and maintenance of a healthy dietary pattern [183] and 
physically active lifestyle [184]. Factors that have generally been investigated are 
children’s age, gender, mothers’ age, weight status, income and education. In the 
present literature review the relationship between the commonly studies maternal and 
child characteristics and feeding practices are summarised in brief.  
 
With regard to child characteristics, children’s age has inversely been associated with 
dietary restriction [150], pressure to eat [185] and monitoring [113]. This could 
indicate that as children grow older they are more capable of communicating their 
food choices and establishing independence over their food preferences [150, 185], 
which in turn may lower mothers control over child-feeding. With respect to child 
gender, mothers have reported using greater restrictive feeding practices with girls 
[134], which could be because a ‘thin’ body image for girls is perceived as ideal in 
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western societies [134, 152]. For boys, higher use of pressure and dietary monitoring 
has been observed [118, 130]. However, several studies have observed no significant 
association between gender and feeding practices [119, 151, 185-187].  
 
With regard to maternal characteristics, mothers age has directly been associated 
with both covert [185] and overt [106, 185, 188] restriction and inversely with 
pressure [126]. With respect to weight status, both higher [108, 134, 142, 150] and 
lower [187, 188] maternal BMI have been associated with greater use of overt 
restriction. Relative to mothers with higher BMI, mothers with lower BMI have 
shown to use higher levels of positive feeding practices such as covert restriction [77, 
185], dietary monitoring [142, 187] and responsive feeding (i.e. child decides how 
much to eat) [113]. This may suggest that mothers with lower BMI may be attentive 
to their own weight status and dietary preferences which may reflect on their choice 
of using discreet feeding practices (monitoring, covert restriction) [77, 142]. It can 
also be speculated that the use of positive feeding practices by mothers with a lower 
BMI could be confounded by socio-economic indicators (income, education) [77] 
(discussed below).  
 
With respect to socio-economic indicators, lower maternal education [113, 121, 189] 
and lower income [111, 113, 190, 191] has been associated with greater use of 
maladaptive feeding practice, namely pressure to eat. Maternal education and income 
are likely to be correlated; for instance non-affluent mothers (lower income and/or 
lower education) may pressure their children to eat when food is available [113], to 
avoid food wastage [113] or to make their children chubbier which could be 
perceived as an indicator of health and prosperity [65]. It could also be suggested that 
non-affluent mothers (e.g. lower education) are less aware of the ill effects of 
pressure feeding (Chapter 2:2.3) on children and therefore, may be more likely to use 
maladaptive feeding practices compared with affluent mothers [113, 121]. 
Conversely, higher income and higher maternal education have been associated with 
higher use of positive feeding practices such as covert restriction [77], monitoring, 
and responsive feeding (i.e. child decides how much to eat) [113]. Mixed findings 
were observed for the association between socio-economic indicators and overt 
restriction. Both higher income/education [106, 108, 111, 185, 192] and lower 
income [111] strata have shown to use overt restriction. It is important to again 
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highlight that overt restriction has shown both favourable as well as unfavourable 
associations with child-related variables (weight status, dietary quality indicators) 
(Subsection 2.3.2). Therefore, it is too early to classify overt restriction as positive or 
maladaptive in nature. In summary, these associations emphasise that it is important 
to examine the influence of maternal and child characteristics on feeding practices 
and to control for them as covariates.  
 
2.5.5 Conclusion 
This section highlighted that parental attitude regarding their children’s weight has 
been extensively studied and shown to be associated with child-feeding practices. 
However, parents’ perceptions about their children’s weight status may not always 
be accurate. Generally evidence shows that parents are poor in identifying if their 
children are overweight. Parental self-efficacy in feeding and parenting, although 
understudied, has been associated with child-feeding. The review also emphasised 
that within the Indian social system the mother-in-law plays an important role in 
child-feeding and may influence mothers’ feeding practices. A relationship was also 
observed between maternal and child characteristics (e.g. age, gender) and feeding 
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2.6 SUMMARY OF THE LITERATURE REVIEW 
The present literature review highlighted that the prevalence of childhood 
overweight is a rising among children from the urban-affluent areas of India and 
those residing in western countries. Overweight in children is associated with 
chronic disorders such as cardiovascular diseases and type II diabetes mellitus in 
adulthood. Child-feeding practices are potentially modifiable factors for 
overweight/obesity prevention. The relationship between feeding practices and 
children’s weight has been conceptually represented in Figure 2.2. In brief, feeding 
practices may be associated with children’s weight status due to the impact on 
children’s eating behaviours and dietary quality indicators. Inappropriate feeding 
practices (e.g. pressure to eat, passive and distractive feeding) could be modified to 
promote positive feeding practices (e.g. responsive feeding, monitoring and role 
modelling of healthy foods) which may have obesity protective effects, including, 
healthy dietary patterns and food preferences. Child-feeding practices may be 
influenced by factors such as maternal attitude regarding weight, self-efficacy in 
feeding and parenting, the role of the mother-in-law in child-feeding and socio-
demographic characteristics of the mothers and their children (Figure 2.2). It is 
important to once again emphasise that the relationship between the mother and her 
child’s feeding interactions is highly complex (represented as double headed arrows 
in Figure 2.2), as both may respond to each other’s behaviour [6]. Additionally, due 
to limited longitudinal evidence it is unclear whether the direction of the association 
between variables remains constant or changes overtime. These findings have 
predominantly been gathered by examining the Caucasian mothers and their 









    
























Note: The figure represents a concept map and is not an indicator of data analysis  








































Socio-demographic covariates: Maternal (e.g. 
age, weight, income, education) and 
children’s (e.g. age, gender) 
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2.7 GAPS IDENTIFIED IN THE LITERATURE 
Study design: previous literature has predominantly examined cross-sectional 
relationships for factors ‘predicting’ (e.g. maternal weight perceptions) (Section 2.5) 
and the ‘outcomes’ (e.g. picky eating behaviour) (Section 2.3) associated with child-
feeding practices. These associations may alter over time with changes in child-
feeding experiences [22, 153]. For example, use of overt restriction may assist in 
regulating young children’s weight status (lower BMI Z-scores) but as children grow 
older and gain more autonomy in their food intake and choices, overt restriction may 
not produce the same desirable effect [116]. It is also likely that relationships may be 
bidirectional. For example, due to limited intake of a variety of nutritious foods, 
parents may perceive their child as a picky/fussy eater and therefore pressure them to 
eat [121]. However, pressure feeding could lead to an aversion towards the foods 
being coerced to be consumed and thus children may exhibit picky eating behaviour 
[86]. Therefore, further longitudinal studies and intervention trials are required to 
understand the issue of reverse causality.   
 
Consideration of confounding variables: the literature has observed that child-
feeding practices are very complex. It is proposed that the relationship between 
feeding practices and children’s weight status may be mediated by factors such as 
children’s dietary quality indicators and eating behaviours [6]. Additionally, 
‘predictor’ variables such as maternal perceptions of children’s weight may confound 
the relationship between the children’s weight and mothers’ feeding practices [151]. 
Maternal and child socio-demographic characteristics may also influence variables 
such as mothers’ feeding practices, weight perceptions, children’s dietary intake, and 
weight status [131]. However, not all studies have reported adjusting for potential 
confounders [107, 193].         
 
Children’s age: feeding practices in relation to older children and pre-adolescent 
youth were commonly studied by previous research [94, 103]. It has been suggested 
that the first five years of life are the critical developmental period when food 
preferences are established [146]. Positive maternal feeding practices can assist 
children to develop healthy food patterns [8]. Dietary patterns and food preferences 
may in turn influence weight trajectories in childhood and adulthood [55]. Therefore, 
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it is important to study the association between mothers’ feeding practices and 
children’s eating behaviours, dietary indicators and weight status in early years of 
life.  
 
Indian mothers child-feeding practices: there are a limited number of studies 
which have explored child-feeding practices of Indians residing in India and in 
western countries (Section 2.4). To our knowledge there was no previous research 
identified which examined the hypothesised ‘predictors’ (e.g. maternal weight 
perceptions) and the ‘outcomes’ (e.g. children’s weight status) associated with 
feeding practices of Indian mothers. This could be because only in the last ten years 
have studies recognised the rising prevalence of overnutrition in the Indian 
population [25, 56]. Thus, research has mainly focused on studying the prevalence of 
obesity among Indian children residing in India and abroad [25, 35, 36, 42, 48]. 
Research in the area of behavioural aspects of child-feeding has predominantly been 
conducted with populations where childhood obesity is a public health concern such 
as the Americans [79], British [151] and Australians [121] mothers, and specific 
cultural groups like African-American mothers [19] and Latino-American mothers 
[93]. Previous research has shown that the mother’s cultural background may 
influence her decisions around child-feeding [26, 27]. For example, a cross-sectional 
study (N=158, age: 2-5 years) reported that Chinese-American mothers were more 
likely to practice dietary restriction than Caucasian-American mothers (β=0.1, 
p<0.05) [26]. Thus, generalisation of findings from one cultural group to another is 
unclear, and therefore, it is inappropriate to assume that findings obtained by 
studying Caucasian mothers [55] will necessarily apply to Indian mothers.  
 
Tools to measure child-feeding practices: child-feeding practices have 
predominantly been measured using scales from validated questionnaires, commonly 
the CFQ [11]. The internal consistency reported for the validated scales (pressure to 
eat, restriction and monitoring) in almost all studies was generally acceptable (α≥0.6) 
[194]. However, there is little evidence reporting the degree to which the scales are 
accurately understood and interpreted by the mothers. As feeding practices are 
measured using participants self-reported data limitations such as social desirability 
bias cannot be overruled. Additionally, the scales have predominantly been trialled 
on Caucasian mothers [11] and specific cultural groups such as the Hispanics and the 
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Africans residing in the US [142]. The studies which examined the child-feeding 
practices of Indians (Section 2.4) did not use standardised questionnaires and 
validation of the study-developed questionnaires/items was not reported. Mehta, et 
al., (2003) [27] used the Child Eating Behaviour Inventory [195] to measure passive 
feeding. However, this questionnaire was developed with an intention to study eating 
and mealtime problems in children with diagnosed medical or developmental 
disorders.  
 
Tools to measure self-efficacy and the role of the mother-in-law in child-feeding: 
The existing tools to measure self-efficacy in feeding did not capture both aspects, 
i.e. mothers self-efficacy in providing and their children consuming the appropriate 
quality (what) and quantity (how much) of food [171]. No scales were identified 
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2.8 CONTRIBUTIONS OF THE PRESENT RESEARCH  
The present research is one of the first studies to explore and compare the child-
feeding practices of Indian mothers residing in Australia and Mumbai with children 
aged 1-5 years. It also examines the association between feeding practices and 
child-related dependent variables namely; children’s picky eating behaviour, dietary 
quality indicators and weight status. Lastly, the study investigates the association 
between maternal and child characteristics and feeding practices, variables included 
are maternal attitude regarding weight, self-efficacy in feeding and parenting, the 
role of the mother-in-law in child-feeding and socio-demographic covariates. The 
aim and objectives of the study are listed as follows: 
  
Study aim: Explore the child-feeding practices of Indian mothers residing in 
Australia and urban-affluent areas of Mumbai, India   
 
Study objectives  
1. Compare maternal and child characteristics of the participants in the 
Australian and the Mumbai samples (Chapter Four) 
2. Compare the child-feeding practices of Indian mothers in the Australian 
and the Mumbai samples (Chapter Five)  
3. Examine the association between maternal concerns and perceptions of 
their own and their children’s weight with child-feeding practices in each 
group (Chapter Six)   
4. Explore the relationship between mothers’ self-efficacy in feeding and 
parenting, and child-feeding practices in each group (Chapter Six)    
5. Study the mother-in-laws influence on child-feeding practices in each 
group (Chapter Six)  
6. Examine the link between child-feeding practices and children’s weight 
status in each group (Chapter Seven) 
7. Investigate the association between child-feeding practices and children’s 
dietary quality indicators in each group (Chapter Seven)   
8. Study the relationship between child-feeding practices and children’s 
picky eating behaviour in each group (Chapter Seven)   
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Chapter 3: Methodology 
This chapter will report on the research design (Chapter 3:3.1); procedure used to 
estimate the sample size (Chapter 3:3.2); details regarding ethical clearance (Chapter 
3:3.3); recruitment procedures for the Australian (Chapter 3:3.4) and Mumbai 
samples (Chapter 3:3.4); inclusion criteria (Chapter 3:3.5); data collection measures 
(Chapter 3:3.6) including the questionnaire and anthropometric measures, and the 
data analysis approach (Chapter 3:3.7).     
 
3.1 RESEARCH DESIGN 
The study used a between groups, cross-sectional design.   
 
3.2 ESTIMATION OF SAMPLE SIZE 
Within the context of childhood obesity, only four studies were identified that 
investigated child-feeding practices used by Indian mothers residing in India and 
abroad [27, 137, 147, 148] with sample sizes ranging from N= 30-200 participants. 
Details regarding sample size calculations were not provided in these original articles. 
Thus, in light of limited data, it was projected that, assuming 20-30% prevalence of 
maladaptive child-feeding practices, 5% precision and 95% confidence interval, a 
sample size of 245-320 per group was required for the present study. This was 
calculated using an online sample size calculation program 
(http://sampsize.sourceforge.net/ iface/index.html).  
 
3.3 ETHICS APPROVAL 
After obtaining approval from the QUT Human Research Ethics Committee 
(Approval number 1000000943) recruitment of Indian mothers in Australia was 
conducted from December 2010 to August 2011. Approval was also given to recruit 
Indian mothers residing in Mumbai based on the ‘no objection letters’ provided by 
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the doctors to collect data from their private medical clinics. Data were collected in 
Mumbai from December 2011 to March 2012.   
 
3.4 RECRUITMENT  
A convenience sampling technique [196] was used to recruit potential participants. 
 
3.4.1 Recruitment in Australia  
Indian mothers Australia wide (Brisbane, Gold Coast, Sydney, Canberra, Victoria, 
and Western Australia) were indirectly approached through contact with 576 different 
recruitment sources that included Indian associations, media networks, places of 
worship and workplaces. Only one of the organisations contacted did not assist with 
recruiting participants. A total of 340 mothers were directly approached through 
online social networks and informal networks of friends and families. Details of 
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Mothers approached indirectly: Number of recruitment sites (n= 576) 
Indian associations (n= 247) 
Indian student’s associations in universities (n=13) • • 
Indian community associations (n=234) • • 
Places of worship (n= 97) 
Church/Temple/Gurudwara and prayer groups (n=97)  • • 
Media networks (n= 34) 
Indian radio stations (n=16) •  
Indian newspapers (n=18) •  
Workplaces (n= 198) 
Indian grocery stores and online Indian grocery stores 
(n=58) 
• • 
Private Indian baby sitters/child care owners (n=12) •  
Private Bollywood/classical Indian dance classes for 
children (n=34) 
•  
Private Indian language classes for children (n=33) •  
Online Saree and Indian clothing stores (n=29) • • 
Indian beauty salons (n=27) • • 
Indian consulates and embassies (n=5) • • 
                                            Number of mothers approached directly (n=340) 
Online social networks (n=200) 




Informal networks (n=140) 
Informal networks of friends and families (N=140) • • 
Gurudwara: Place of worship place for the Sikh and the Punjabi community.  
 
3.4.2 Recruitment in Mumbai 
Indian mothers were recruited though private medical clinics located in Mumbai and 
informal networks of friends and families.  
 
General practitioner, gynaecologist, and paediatrician clinics: Indian mothers 
were recruited through five private clinics. The private clinics were located in middle 
to higher middle class suburbs of Mumbai, namely Kandivali, Borivali, Goregao and 
Bhayender. The researcher visited two clinics each working day in one week 
(Monday-Friday) and similarly the other three clinics in the next week, over a period 
of 10 weeks. After receiving the doctors’ permission, an A3 size coloured poster 
(Appendix Three) was posted at the entrance of the clinics to advertise the study to 
patients. The researcher directly approached potential participants (mothers with 
young children) in the waiting area. Firstly, a brief background about the study was 
provided to the mothers and only if they verbally agreed were they then given a 
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questionnaire. In the absence of the researcher, the receptionist distributed the 
questionnaires. Around 10 questionnaires, along with the cover letter and the reply-
paid envelope, were always kept at the reception desk for mothers interested in 
participating.  
 
For both samples the recruitment materials as approved by QUT ethics committee 
included the cover letter (Appendix Four), the questionnaire (Appendices Five, Six), 
the study pamphlet (Appendices Seven, Eight) and a reply paid envelope. All the 
mothers had the option of completing the hardcopy of the questionnaire or the online 
version, the link to which was also printed on the study pamphlets. In Mumbai, all 
hardcopies of the questionnaire were distributed in-person. In Australia, hardcopies 
were generally posted on request, and the online questionnaire was emailed to all the 
recruitment sources Table 3.1. No contact details of the participants were collected 
and thus reminder letters were not provided. Further details for each sample regarding 
the number of questionnaires provided, total number of questionnaires received, and 
total number of eligible questionnaires will be discussed in Chapter 4:4.1.1.   
   
3.5 INCLUSION CRITERIA 
All mothers had to meet the following inclusion criteria:  
 Born in India.  
 Older than 18 years of age. 
 At least one child between 1-5 years of age. These are the critical years during 
which healthy dietary patterns may develop [55, 146]. The youngest child from 
each family in the age range of 1-5 years was chosen to minimise intra family 
clustering effects [197]. 
 Facility with English. The questionnaire was developed in English, the official 
language of the Indian administrative system [198].  Therefore, people belonging 
to the middle and upper income strata can read and write in English [199]. 
Although Hindi is the national language, only 30% of the population speak Hindi 
[198].  
 Indian mothers in Australia had to meet the following additional criteria to 
participate: Residing in Australia for more than one year and less than eight 
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years. Cross-sectional studies [200, 201] on immigrant Indian mothers residing 
in the US observed that mothers who had immigrated in the period of one to 
eight years, did not follow the recommended guidelines for breastfeeding and 
complementary feeding practices [202]. The authors suggested that mothers who 
have immigrated between one to eight years may benefit from receiving 
nutritional intervention in the host country regarding appropriate child-feeding 
[200, 201]. Based on this research, the time frame of one to eight years was 
selected for the present study.   
 Mothers had to meet the following additional criteria to participate: As 
recruitment was undertaken from private medical clinics in Mumbai, mothers 
having children with a diagnosed feeding disorder (e.g. dysphagia) were not 
included. In Australia, the child’s health was broadly captured. If the mothers 




3.6.1 The questionnaire 
Two questionnaires were developed, one each for the Australian and Mumbai 
samples. The contents of both the questionnaires were similar. Questions specifically 
related to Australia were not included in the questionnaire designed for Mumbai. For 
example: How many years have you lived in Australia? There were no specific 
questions only related to the Mumbai sample. The hardcopy versions of both the 
questionnaires are in Appendices Five, Six.  
 
All participants were given the option to complete a hardcopy or an online version of 
the questionnaire. The online version was created using the Key Survey software, 
version 7.4 [203] and the first four questions assessed the inclusion criteria. Only 
eligible mothers could proceed and complete the online questionnaire. The online 
version allowed participants to set a username and a password and complete the 
questionnaire at their convenience. All participants were requested to submit the 
hardcopy using the reply paid envelope or complete the online version within two 
weeks. Completion of the questionnaire indicated informed consent.    
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3.6.2 Source of the questionnaire 
The questionnaire began with a brief introduction that explained the purpose of the 
research. The participants were requested to complete the questionnaire for their 
youngest born child in the age range 1-5 years. The introductory paragraph was 
adapted from the NOURISH study questionnaire [9, 10].  
 
The study questionnaire measured several child-feeding practices, measurement 
details of which are provided in Table 3.2. Specific scales from previous 
questionnaires predominantly validated in Caucasian samples are included. The 
restriction and the monitoring scales from the Child Feeding Questionnaire (CFQ) 
[11] were included. The modelling scale was sourced from the Comprehensive 
Feeding Practice Questionnaire (CFPQ) [12]. The psychometric properties of the 
scales within each of the Indian samples (Australia and Mumbai) will be discussed in 
Chapter 5:5.1.1. The questions were worded and listed according to the original 
questionnaire, unless specified otherwise. To study dietary pressure to eat, initially 
the ‘pressure to eat’ scale from the CFPQ [12] was selected. However, due to poor 
internal consistency of the scale (further discussed in Chapter 5:5.1.1) within the 
Indian samples, a single, culturally-relevant item (My child should always eat all of 
the food on his/her plate) was selected. Measurement details of the pressure feeding 
item are provided in Table 3.2. Other culturally-specific child-feeding items such as 
the use of distractive and passive feeding were developed for the study. The item 
measuring distractive feeding was developed from Moore et al’s., (2006) [78] study 
which described distractive feeding as diverting the child’s attention to promote food 
intake (e.g. letting the child play with toys while feeding). The item measuring 
passive feeding was developed from Mehta et al’s., (2003) [27] study which 
explained passive feeding as feeding children even though they can self-feed. For the 
purpose of this thesis, child-feeding practices assessed using validated scales, for 
example the restriction scale from the CFQ [11], are referred to as ‘practices’, while 
single items used to assess a child-feeding strategy, for example passive feeding, are 
addressed as a ‘practice’. Collectively, the validated scales (e.g. restriction scale) and 
single item (e.g. passive feeding) are referred as ‘child-feeding practices’.   
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Table 3.2: Details of variables constituting child-feeding practices 
Child-feeding practices 






I have to be sure that my child does not eat too many sweets (candy, ice cream, cake or pastries) 
I have to be sure that my child does not eat too many high-fat foods 
I have to be sure that my child does not eat too much of her favourite foods 
I intentionally keep some foods out of my child's reach 
I offer sweets (candy, ice cream, cake, pastries) to my child as a reward for good behaviour 
I offer my child her favourite foods in exchange for good behaviour 
If I did not guide or regulate my child's eating, she would eat too many junk foods 
If I did not guide or regulate my child's eating, she would eat too much of her favourite foods 
1: disagree, 2: slightly disagree, 3: neutral, 4: slightly agree, 5: agree; mean scores computed 
1




How much do you keep track of the sweets (candy, ice cream cake, pies, pastries) that your child eats? 
How much do you keep track of the salty food (potato chips, chevda) that your child eats?
 4
 
How much do you keep track of the high-fat foods that your child eats? 
1: never, 2: rarely, 3: sometimes, 4: mostly, 5: always; mean scores computed 
2 




I model healthy eating for my child by eating healthy foods myself. 
I try to eat healthy foods in front of my child, even if they are not my favourite. 
I try to show enthusiasm about eating healthy foods. 
I show my child how much I enjoy eating healthy foods. 
1: never, 2: rarely, 3: sometimes, 4: mostly, 5: always; mean scores computed 
Measured using single item/items 
Passive feeding  Even if my child can feed himself/herself, I feed my child 
1: never, 2: rarely, 3: sometimes, 4: mostly, 5: always; dichotomised (1, 2 vs 3-5) 
Distractive feeding  My child needs diversion when having meals, e.g. playing with toys or running around 
1: never, 2: rarely, 3:sometimes, 4:mostly, 5:always; dichotomised (1, 2 vs 3-5) 
Pressure feeding My child should always eat all of the food on his/her plate 
1: disagree, 2: slightly disagree, 3: neutral, 4: slightly agree, 5: agree; dichotomised (1, 2 vs 3-5) 
3
Responsive feeding  
(2 items) 
Who decides what your child eats?; dichotomised (1-3 vs 4, 5) 
Who decides how much food your child eats?; dichotomised (1, 2 vs 3-5) 
1: you only; 2:mostly you; 3: you and your child; 4: mostly your child; 5: Child only 
3
Number of times new food 
offered  
How many times do you offer new food to your child that he/she has not tasted, before deciding whether he/she likes the food? 
1: one time, 2: two times, 3: 3-5 times, 4: 6-10 times, 5: >11 times; dichotomised (1-3 vs 4,5) 
3
Responses to food refusal 
 (3 items) 
Assume the child does not like the food: 
Do not offer the refused food again 
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1
Child Feeding Questionnaire [11]; 
2
 Comprehensive Feeding Practice Questionnaire [12]; 
3
The NOURISH questionnaire [9, 10] 
4
The question, “How much do you keep track of the snack food (potato chips, Doritos) that your child eats?” was modified to “How much do you keep track of the salty food 
(potato chips, chevda) that your child eats?” The word ‘snacking’ was changed to ‘salty’ as the word snacking is not generally used by Indians. Instead of ‘Doritos’ Indian 
















Disguise it by mixing it with other foods 
Offers it with other foods the child likes 
1: never, 2: not often, 3: sometimes, 4: often; dichotomised (each item: 1, 2 vs 3, 4) 
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The questionnaire also measured children’s eating behaviour through the Children’s 
Eating Behaviour Questionnaire (CEBQ) [95]. In the Australian sample, the overall 
factor structure of the CEBQ has shown to be acceptable [204] and individual scale 
reliabilities were above the recommended cut-offs (α ≥0.6) [194]. However, for the 
majority of scales in the Mumbai sample the Cronbach α was below the 
recommendation. Issues regarding the internal consistency of the scales from the 
CEBQ will be discussed in Chapter 4:4.1.1. For the purpose of consistency and to 
allow comparison of trends across samples (Australia and Mumbai), it was decided 
not to incorporate data from the CEBQ [95] in the present thesis. Instead the most 
commonly studied children’s eating behaviour Chapter 2:2.3.1, pickiness/fussiness 
measure was used to describe one aspect of child-eating. Maternal perceptions of 
pickiness was assessed using a single item with high face validity (Do you think your 
child is a picky or fussy eater?) sourced from the NOURISH questionnaire [9, 10] 
(Table 3.3). This item has been widely used in previous research [79, 80, 83, 88].  
 
The following Table 3.3 highlights maternal and child characteristics self-reported by 
mothers, namely: socio-demographic characteristics; anthropometry; opinion of own 
and their children’s weight; mothers and child’s proxy indicators of dietary quality; 
mothers’ self-efficacy in feeding and parenting and role of the mother-in-law in 
child-feeding (partner’s mother). The mothers’ self-efficacy in feeding and role of 
the mother-in-law in child-feeding were measured using study-developed scales. The 
internal consistency for these scales will be reported in Chapter 4:4.1.1. Children’s 
proxy indicators of dietary quality were assessed by number of food items from a 
pre-specified list of core (n= 25) and non-core (n= 24) foods consumed (yes/no) by 
children in 24 hour prior to completion of the questionnaire. The food items were 
sourced from previous research [205] and were grouped as Indian/western core and 
non-core foods (Appendix Nine). According to the Australian Guide to Healthy 
Eating (AGHE) [13] core foods and beverages are items that fall into any one of five 
food groups namely, 1. bread, cereals, rice, pasta, noodles; 2. vegetables, legumes; 3. 
fruit; 4. milk, yoghurt, cheese and 5. meat, fish, poultry, eggs, nuts, legumes. Non-
core food and beverages are items that do not fit into these food groups for example, 
pizza, cookies and soft drinks. For the purpose of this thesis Indian ethnic foods 
according to the aforementioned definition have also been classified as core (e.g. 
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chapatti: Indian flat bread made from whole-wheat flour) and non-core (e.g. Samosa: 
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Family income  
 
 
Family structure  
 
 














Children’s birth place 
 
Tertiary degree (undergraduate/postgraduate/PhD) vs  no tertiary degree (diploma-certificate/completed/not completed high school) 
 
Working/studying full-time vs not working/studying full-time (part-time/casual work/on leave/unemployed/ housewife/others) 
 
Australia: above (≥ $70,000/year) vs below (<$70,000/year) the national median income. Mumbai: above (≥150,000 INR/year) vs 
below (<150,000 INR/year)  the taxable income 
 
Nuclear (mother, study child, husband/partner/other children, if present) vs extended (mother, study child, husband/partner/other 
children/other adults e.g. mother/father-in-law).   
 
Single child vs more than one child 
 
Hindu vs non-Hindu (Christians/Muslims/Jains/Buddhists/others) 
 
South Indian dialect (Tamil/Telegu/Malayalam/Kannada) vs North Indian dialect (Hindi/Punjabi/Marwadi) vs West Indian dialect 
(Gujarati/Marathi) vs East Indian dialect (Bengali) 
 
Family members (living/not living with mother/mother-in-law); Media (books/television/internet); governmental (Australian/Indian 
breastfeeding promotion networks/child care telephone services); professional (doctors/allied health professionals) and others 
(friends/teachers/neighbours/religious leaders/no one/do not need/others) 
 
Male vs female 
 
Australia vs India 
  
144 Chapter 3: Methodology 






Own weight perception 
 
 
3,9,10 Children’s weight 
perceptions 
 






Indian cut offs:  underweight (≤17.99 kg/m2); healthy weight(18-22.9 kg/m2); overweight(23-24.9 kg/m2) and obese(≥25 kg/m2) 
 
At present how would you describe your own weight?  
1:highly underweight, 2:underweight, 3:healthy, 4:overweight, 5:highly overweight, 6:not sure; dichotomised (1-3 vs 4,5) 
 
Do you think your child is...? 
1: underweight, 2: healthy weight, 3: somewhat overweight, 4: very overweight, 5: don’t know; dichotomised (1 vs 2-4) 
 
How worried are you about your child’s weight at the moment? 
1: not at all, 2: a little, 3: moderately, 4: very, 5: don’t know; dichotomised (Not concerned:1 vs concerned:2-4) 
 
Underweight (below -2.00); healthy weight (≥-2.00 to ≤2.00) and overweight/obese (above 2.00) 
Self-reported  proxy indicators of dietary quality 
Maternal characteristics 
Mothers’ fruit intake 
 
 
Mothers’ vegetable intake 
 
 




Children’s diet history 
 
How many serve of fruits do you usually eat each day? (A serve= one medium piece of fruit or one cup of diced fruit pieces) 




How many serve of vegetables do you usually eat each day?(A serve= ½ cup cooked vegetables or one cup of salad vegetables) 




At present, how would you describe your own diet? 
1: mostly Australian style, 2: more Australian style than Indian, 3: half Australian style and half Indian style, 4: more Indian than 




Ever been breastfed (Yes vs No); cessation of breastfeeding (<6 months vs ≥ 6 months); introduction to solids (<6 months vs ≥6 
months) and diet type (vegetarian: vegan/lacto-vegetarian  vs  non-vegetarian: non-veg/eggetarian) 
Mothers’ self-efficacy in child-feeding and parenting and role of the mother-in-law in child-feeding 
10






Parenting self-efficacy item 
How confident you feel about you providing the right kind of foods to your child? 
How confident you feel about you providing adequate amounts of food to your child? 
Do you feel confident that your child is eating the right kind of foods? 
Do you feel confident about your child eating adequate amounts of food? 
1: not at all confident, 2: a little confident, 3: moderately confident, 4: very confident, 5: not sure; 1-4: mean scores computed 
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The role of  the mother-in-law in 
child-feeding scale (4 items) 
 
Overall as a parent do you feel you are..? 
1: not very good at being a parent, 2: a person who has some trouble being a parent, 3: an average parent, 4: a better than average 
parent, 5: a very good parent;  dichotomised (below average:1-3 vs  above average:4,5) 
 
Your mother-in-law... 
Gives advice regarding how to feed your child 
Decides what your child eats 
Cooks food for your child 
Feeds your child 
1: never, 2: rarely, 3: sometimes, 4: mostly, 5: always;  mean scores computed 
3
Children’s picky eating 
behaviour item  
Do you think your child is a picky or fussy eater? 







The NOURISH questionnaire [9, 10]; 
4




Dichotomised according to Australian Guides to Healthy Eating [13] 
7
Assessment item only for the Australian sample 
8
 ‘Highly underweight/underweight’ selected by few mothers (Australia: n=7; Mumbai: n=29), combined with ‘Healthy weight’ 
9 ‘Somewhat overweight’ selected by few mothers (Australia: n=1; Mumbai: n=11), none selected ‘Very overweight’. ‘Somewhat overweight’ combined with ‘Healthy weight’  
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3.6.3 Pilot testing of the questionnaire 
The pilot study was conducted in Australia from 11-25 November 2010. Fourteen 
eligible Indian mothers recruited from the researcher’s informal networks of friends 
and family completed the pilot study. Ten mothers preferred to complete the online 
version of the questionnaire as it was deemed more convenient. The mothers were 
requested to provide their names and contact details (email addresses or phone 
numbers) in case their responses required clarification. Nine mothers returned the 
completed questionnaire within two weeks and the remaining mothers returned it 
within 3-5 weeks. Feedback was collected on several aspects: formatting and layout, 
language clarity, time taken to complete the questionnaire, and relevance and cultural 
sensitivity of the questions. All participants were satisfied with the content and clarity 
of the questions and on average spent 15-20 minutes completing the questionnaire. 
The major feedback received was to improve the formatting of the online 
questionnaire. Thus, the online questionnaire was reformatted and re-submitted to the 
QUT Human Research Ethics Committee for their final approval before commencing 
data collection.  
 
3.6.4 Anthropometric measures 
All mothers self-reported their current height and weight. The BMI (kg/m
2
) was 
computed and classified according to the BMI categories specifically formulated for 
Indians [206, 207]. These cut-offs are designed to account for Indians having at least 
2-8% higher body fat than American-Caucasians for a comparable BMI. Therefore, 
Indians could be at a higher risk of developing obesity-related chronic disorders such 
as type-II diabetes mellitus and cardiovascular disease than Caucasians [3, 208]. 
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Underweight ≤17.99 ≤18.50 
Healthy weight 18.00-22.99 18.51-24.99 
Overweight 23.00-24.99 25.00-29.99 






All mothers self-reported their children’s height and weight. In Mumbai, the 
researcher measured the height and weight of 121 (40%) children. Weight was 
measured using ‘Dr. Gene digital bathroom weighing scales (model no. MS8270)’ 
and recorded to the nearest 0.1 kg; height was measured using ‘Shenzhen Weiye 
glass-fibre measuring tape (Model no.B-0020) to the nearest cm. Weight was 
measured in light clothing, without shoes and height with no hair accessories or 
shoes. The mothers’ underestimated their children’s height when compared to the 
researcher’s measurement (mean difference: -16cm, U=7292.5, z=-7.8, r=-0.4, 
p<0.001). No significant differences were observed between mother’s reported and 
the researcher’s measured weight data (mean difference: -0.4 cm, U=17242.0, z=-0.6, 
r=-0.03, p=0.55). Hence, self-reported weight data were used to compute weight-for-
age (WFA) Z-scores [209]. Additionally, a higher proportion of mothers in both 
samples (Mumbai sample: weight: 98% vs height: 81%, Australian sample: weight: 
85% vs height: 65%) reported their children’s weight than height. The BMI Z-scores 
in comparison to WFA Z-scores are suggested for categorising children’s weight 
[209]. However, due to the greater number of missing height data, and the 
discrepancy noted between the measured and the self-reported height data in the 
Mumbai subsample, the WFA Z-scores were used to categorise children’s weight. 
Additionally, the use of WFA Z-scores (requires only weight data) instead of the BMI 
Z-scores (requires weight and height data) minimised double measurement errors by 
excluding self-reported height measurements. The WFA Z-score cut-offs for 
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3.7 DATA ANALYSIS 
Data were coded, entered and checked. Data coding for each question, missing values 
and invalid answers were recorded in a code book and on an Excel code sheet. The 
code book and Excel code sheet were updated for every coding decision made. Data 
were entered in the SPSS software version 18. The children’s weight, date of birth, 
and gender were entered in the WHO Anthro program (version 3.1) to compute their 
WFA Z-scores.  
 
Data checking was conducted by checking for outliers, identifying genuine missing 
data, and assessing the distribution of the data. Checks were performed by conducting 
descriptive statistics for continuous and categorical variables. For continuous 
variables the mean, standard deviation, median, minimum, maximum, and skewness 
were calculated. For the categorical variables, checks were performed by studying the 
proportion of cases in each category. The previously validated child-feeding scales, 
namely the restriction and monitoring scales sourced from the CFQ [11] and 
modelling scale from the CFPQ [12], and the study-developed scales (self-efficacy in 
feeding scale and role of the mother-in-law in child-feeding scale) were normally 
distributed and expressed as means and standard deviations. Normality of the 
continuous variables was examined by assessing whether the  mean values were 
within ± 10% of the median values and if the Z-score obtained by dividing the 
skewness by its standard error was ≥-3 or ≤ 3 [210], and histogram was used as a 
measure of visual assessment. If data were normally distributed, then bivariate 
analyses were conducted using parametric tests such as the independent samples t-test 
and Pearson’s correlation. When data were not normally distributed, non-parametric 
tests such as the Mann-Whitney U test were used. For categorical variables, bivariate 
analyses were conducted by performing Pearson's chi-squared test.  
 
For multivariable regression analyses, checks for multicollinearity were performed 
by screening Pearson’s correlation matrices and/or computing variance inflation 
factor. Multicollinearity was assumed to not be an issue if the variance inflation 
factor for all variables were below 10 [210]. Checks for multivariate outliers and 
influential data points were performed by computing Mahalanobis distance and 
Cook’s D distance, respectively. If  Mahalanobis values were below 25 and Cook’s 
 149 
Chapter 4: Methodology 149 
D values were below one, the cases were included in final analyses [210]. All 
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Chapter 4: Comparison of characteristics of 
Indian mothers and their 
children in both samples  
This chapter will describe and compare mothers and their children in the Australian 
sample and the Mumbai sample on a range of variables: socio-demographic 
characteristics; anthropometry; mothers’ opinion of their own and their child’s weight; 
dietary indicators; mothers’ self-efficacy in feeding and parenting; and the role of the 
mother-in-law in child-feeding. The findings will assist in the selection of covariates that 





In the Australian sample, a total of 234 questionnaires were received, of which four 
did not meet the inclusion criteria: child’s age (n= 2), mother not born in India (n=1), 
and duration of residence in Australia (n=1). Of the 230 eligible questionnaires, 203 
mothers completed the entire questionnaire. Only 23% (n=54) completed the 
hardcopy (Table 4.1). In Mumbai, a total of 353 questionnaires were received of 
which 52 did not meet the inclusion criteria: child’s age (n=32), medically diagnosed 
with a feeding disorder, e.g. dysphasia (n=7), and mothers not born in India (n=13). 
The 301 eligible mothers completed the entire questionnaire. The majority (97%, 
n=292) completed the hardcopy (Table 4.2).    
 
The number of questionnaires received from recruitment sites in Australia and 
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Table 4.1: Questionnaires received from recruitment sources approached in Australia (N=230; 
child age: mean: 34.3, SD: 14.0 months)  
Sources approached Hardcopies provided to 
recruitment sites (n) 
Total received 
(n) 
Total eligible (n) 
1
Indian associations 120 6 6 
2
 Places of worship 130 12 11 
3
Workplaces 83 7 7 
Informal networks 190 33 30 
Online (softcopy) - 176 176 
Total 523 234 230 
Number of hardcopies distributed: 
1
Queensland (n=30); Western Australia (n=30); Victoria (n=30) and Canberra (n=30) 
2
Krishna temple (n=43), Sikh temple (n=44), and Hindu temple (n=43)  
3
Grocery stores (n=35); clothing stores (n=15); beauty salons (n= 25), and Indian consulate (n=8) 
Total ineligible: n=4 
 
 
Table 4.2: Questionnaires received from recruitment sources approached in Mumbai (N=301; child 
age: mean: 42.0, SD: 12.3 months) 
Sources approached Total received (n) Total eligible (n) 
General practitioner A 69 63 
General practitioner B 60 58 
Paediatrician A 54 49 
Gynaecologist  48 44 
Paediatrician B 21 18 
Informal networks 92 60 
Online (softcopy) 9 9 
Total 353 301 
Hardcopies provided to recruitment sites (3000 copies): n= 500 each 
Total ineligible: n=52 
 
Variable measurements 
Measurement details for all maternal and child characteristics discussed in this chapter 
are provided in Chapter 3: Table 3.3. Further details of variables related to children’s 
picky eating behaviour, self-efficacy in feeding, and role of the mother-in-law in child-
feeding are discussed as follows. With respect to children’s eating behaviour, the 
present study examined and compared, across both samples, mothers’ perceptions of 
their child as a picky eater. A single item that has extensively been used in previous 
research measured maternal perceptions of pickiness. Further details of this item are 
provided in Table 3.3 of Chapter Three. The study questionnaire also collected data on 
the children’s eating behaviours via scales from the CEBQ [95]. In the Australian 
sample, the CEBQ was shown to provide an acceptable fit to the data, using the 
confirmatory factor analysis [204]. However, as reported in Table 4.3, the internal 
consistency for most scales (5/8) in the Mumbai sample was below the 
recommendation (α ≥ 0.6) [194]. Nunnally (1967) [194] has suggested that Cronbach’s 
α between 0.50-0.60 are acceptable for early stages of research. For the present thesis 
the upper end of the cut-offs (≥0.6) were considered as acceptable, to strengthen the 
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reliability of the findings obtained across both samples. Furthermore, as the main 
purpose of this thesis was to allow comparison of trends across groups, it was decided 
that an eating behaviour (picky eating) would be examined using a single item with 
high face validity.     
 
Table 4.3: Cronbach's α for the Children’s Eating Behaviour Questionnaire in the Australian 
(N=230; child age: mean: 34.3, SD: 14.0 months) and Mumbai (N=301; child age: mean: 42.0, 
SD: 12.3 months) samples   
Scales Australian 
sample: 
Cronbach's α  
Mumbai 
sample: 





Cronbach's α  
 































































1The Children’s Eating Behaviour Questionnaire [95]  
Response option: Never-Rarely-Sometimes-Often-Always 
Italicised n value denotes data obtained 
 
As highlighted in Chapter 3: Table 3.3, mothers’ self-efficacy in feeding (4 items; 
response option: 1= not at all confident to 4= very confident) and role of the mother-
in-law in child-feeding (4 items; response option: 1= never to 5= always) were 
measured using study-developed scales. The internal consistency for the self-efficacy 
scale (Australia: α= 0.82; Mumbai: α= 0.71) and the mother-in-law scale (Australia: 
α= 0.87; Mumbai: α= 0.74) was above the recommended cut-offs (α ≥0.6) [194]. 
 
Data analysis 
Mothers’ BMI and mothers’ and their child’s ages were non-normally distributed as 
the Z-scores for the skewness were above three [210]. Thus, the variables were square 
root transformed. However, there was no difference between the results obtained from 
the non-transformed and the transformed variables. Therefore, findings from the non-
transformed variables are presented using parametric tests (Chapter 3:3.7). The proxy 
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indicators of children’s dietary quality were highly positively skewed (skewness Z-
score > 3.0), which included the number of core, non-core, Indian and western food 
items consumed by the children. Therefore, non-parametric tests (Chapter 3:3.7) were 
used. Lastly, the place of residence (Australia or Mumbai) was treated as the 
independent variable and mothers and children were compared across a range of 
characteristics. The findings are presented as follows.   
 
4.1.2 Results  
Maternal and child socio-demographic characteristics  
The participants’ characteristics are reported in Table 4.4. In summary, mothers in the 
Australian sample were slightly older (32±3.3 vs 31±4.2, p<0.002), and a higher 
proportion had completed a tertiary degree (95% vs 87%, p=0.005) and worked/studied 
full-time (39% vs 18%, p<0.001). A lower proportion of mothers in the Australian 
sample lived with their extended family (25% vs 67%, p<0.001). The mean length of 
stay in Australia was 4±1.9 years. In the Australian sample, 59% (n=116) of mothers 
reported family incomes above the Australian median income (≥$70,000/year) [14]. In 
the Mumbai sample, 97% (n=290) had family incomes above the non-taxable income 
(≥150,000 INR/year) [211]. On average, children in the Mumbai sample were eight 
months older than children in the Australian sample (42±12.3 vs 34±14.0, p<0.001) 
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Table 4.4: Comparison of self-reported socio-demographic characteristics between the 
Australian (n=203) and the Mumbai (N=301) samples 
Variables Australia  
%(n) or Mean±SD 
Mumbai  























Occupation (working/studying full-time) 39(80) 18(55) <0.001 
2
Family structure (nuclear)  75(152) 33(98) <0.001 
2
Number of children (one child) 63(128) 61(182) 0.56 
2
Religion (Hindu)   75(153) 84(252) 0.02 
Native language  
South Indian dialect 
North Indian dialect 
West Indian dialect 































Age (months)  34±14.0 42±12.3 <0.001 
2
Gender (female)  51(103) 43(129) 0.08 
Birth place (India) 25(50) 100(300) <0.001 
1
Independent samples t-test 
2
Pearson's chi-squared test 
3
More than one response possible 
4
NOURISH questionnaire [9, 10] 
Dichotomisation details provided in Table 3.3; comparative groups in brackets; italicised n value denotes 
data obtained  
 
Mothers’ report of own and child’s actual and perceived weight status  
Maternal and child anthropometric indicators and maternal attitudes regarding weight 
are reported in Table 4.5. Mothers in the Australian sample had higher self-reported 
mean BMI (24±3.9 vs 23±4.1, p=0.02) and a higher proportion perceived themselves as 
overweight/highly overweight (34% vs 17%, p<0.001). Children in the Australian 
sample had higher mean WFA Z-scores (0.24±1.79 vs -1.04±1.56, p<0.001) and a 
higher proportion of mothers in the Australian sample perceived their child as 
underweight (23% vs 13%, p=0.007). A higher proportion of children in the Mumbai 
sample were categorised as underweight (29% vs 6%, p<0.001) and a higher proportion 
of mothers in the Mumbai sample were concerned about their child’s weight (75 % vs 
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Table 4.5: Comparison of maternal self-reported anthropometric indicators and maternal 
weight perception/concerns between the Australian (N=230; child age : mean: 34.3, SD: 14.0 
months) and the Mumbai (N=301; child age: mean: 42.0, SD: 12.3 months) samples 
Variables Australia  
%(n) or Mean±SD 
Mumbai 
%(n) or Mean±SD 
P value 











Indian BMI cut offs  
















































WFA Z-scores categories 
Underweight (below -2.00) 






























2,6Concerned about children’s 








 Independent samples t-test 
2
Pearson's chi-squared test 
3‘Highly underweight/underweight’ selected by few mothers (Australia: n=7; Mumbai: n=29) so was 
combined with ‘Healthy weight’ 
4‘Somewhat overweight’ selected by few mothers (Australia: n=1; Mumbai: n=11). None selected 





NOURISH questionnaire [9, 10]; 
5
[209] 
Dichotomisation details provided in Table 3.3; Italicised n value denotes data obtained 
Comparative group denoted in bracket  
 
 
The association between perceived and actual weight of mothers and children is 
reported in Table 4.6. Mothers in both groups showed low specificity in perceiving 
their own weight status accurately. In the Australian and the Mumbai samples, 46% 
and 42% of overweight/obese mothers respectively, underestimated their weight. 
Similarly, lower maternal sensitivity was noted for maternal weight perceptions of 
their child’s weight. The majority (94%) of mothers in the Australian sample and 
62% in the Mumbai sample underestimated their healthy weight/overweight child’s 
weight status. Of the mothers who were concerned about their child’s weight status, a 
higher proportion in both samples (Australia: 82%, Mumbai: 69%) were categorised 
as healthy weight according to their WFA Z-scores (Table 4.6).    
Chapter 4: Comparison of characteristics of Indian mothers and their children in both samples 156 
Table 4.6: Association between perceived weight and actual weight of mothers and children in the Australian (N=230; child age: mean: 34.3, SD: 14.0 months) and 
the Mumbai samples (N=301; child age: mean: 42.0, SD: 12.3 months) 
 Australia Mumbai  
Variables 
1
Actual BMI categories %(n) 
1
Actual BMI categories %(n) 
Maternal own weight perceptions n Underweight Healthy weight Overweight-
Obese 
n Underweight Healthy weight Overweight-
Obese 
Healthy/under-weight n=123 3(4) 51(63) 46(56) n=228 9(20) 49(113) 42(95) 
Over/highly-overweight n=62 - 5(3) 95(59) n=51 - 7(4) 93(47) 
2
Sensitivity % (95% CI), p value 
3
Specificity % (95% CI), p value 
95% (97%-99%), <0.001 
54% (50%-56%), <0.001 
93% (81%-97%), <0.001 
58%(56%-60%), <0.001 
Maternal perception of children’s 
weight 
2
Actual WFA Z-scores %(n) 
2
Actual WFA Z-scores %(n) 
Underweight n=45 7(3) 75(34) 18(8) n=40 38(15) 62(25) - 
Healthy/somewhat overweight n=148 6(10) 85(125) 9(13) n=215 27(68) 71(177) 2(6) 
4
Sensitivity % (95% CI), p value 
5
Specificity % (95% CI), p value 
7% (2%-15%), <0.001 
94% (92%-96%), <0.001 
38% (24%-53%), <0.001 
73% (71%-75%), <0.001 
Concerned for children’s weight n=95 6(6) 82(78) 12(11) n=218 29(64) 69(150) 2(4) 
Not concerned for children’s weight n=96 7(7) 84(80) 9(9) n=74 27(20) 70(52) 3(2) 
1
Indian BMI: [206]; 
2
[209] 
Note: BMI categories: Underweight (≤17.99 kg/m2), Healthy weight (18-22.9 kg/m2), Overweight-obese (≥23 kg/m2). WFA Z-scores categories: Underweight (WFA Z-scores: 
below -2.00), Healthy weight (WFA Z-scores: ≥-2.00 to ≤2.00), Overweight/obese (WFA Z-scores: above 2.00)  
Definitions: 
2
accurately perceive themselves as overweight; 
3
accurately perceive themselves as healthy/underweight; 
4
accurately perceive child as underweight; 
5
accurately 
perceive child as healthy/somewhat overweight         
Note: For the three variables examining maternal attitude regarding weight the n values reported in Table 4.5 are slightly higher than those reported in Table 4.6. This is because a 
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Self-reported dietary quality indicators of maternal and child diets  
Broad indicators of dietary intake are shown in Table 4.7. In the Australian sample, 
79% (n= 160) of mothers believed that they followed an Indian style diet rather than 
an Australian style diet. A higher proportion of mothers in the Australian sample 
ceased breastfeeding (16% vs 5%, p<0.001) and commenced solid foods (50% vs 
38%, p=0.007) before six months. As reported in Table 4.7, in a day, children in the 
Australian sample consumed a higher median number of core food items and a 
higher median number of western food items. Children in the Mumbai sample 
consumed a higher median number of non-core food items and a higher median 
number of Indian food items.   
 
Table 4.7: Comparison of mothers’ self-reported dietary quality indicators of own and their 
child’s diets between the Australian (N=230; child age: mean: 34.3, SD: 14.0 months) and the 
Mumbai (N=301; child age: mean: 42.0, SD: 12.3 months) samples 








Mothers’ fruits and vegetables intake 
 















Children’s feeding history 
1
Ever breastfed  99(229) 99(299) 0.73 
 
1
















Children’s proxy indicators of dietary quality 
 
1 








Core food items  9(7-11) 7(5-8) <0.001 
2,3
 Non-core food items  3(1-4) 4(3-6) <0.001 
2,3
 Indian food items  3(1-4) 4(3-6) <0.001 
2,3
 Western food items  9(7-11) 7(5-8) <0.001 
1
Pearson's chi-squared test 
2
Mann–Whitney U test: IQR: 25th and 75th Inter Quartile Range 
3
Food items consumed in 24 hour prior to completion of the questionnaire; total number of possible 
food items: core=25, non-core=24, Indian =18 and western = 31 (Appendix Nine). Core and non-core 
food definition: Chapter 3: 3.6.2 
4
NOURISH questionnaire [9, 10] 
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Maternal perceptions of pickiness 
A similar proportion of mothers in both samples perceived their child as a picky eater 
(Table 4.8).  
Table 4.8: Comparison of maternal perceptions of pickiness between the Australian (n=203) and 
the Mumbai (N=301) samples 
Variables Australia  
%(n) 
Mumbai  













Pearson's chi-squared test 
2
NOURISH questionnaire [9, 10] 
Dichotomisation details provided in Table 3.3; Italicised n value denotes data obtained 
 
Maternal self-efficacy in child-feeding and parenting and the role of the mother-
in-law in child-feeding 
Table 4.9 shows that mean scores for self-efficacy in feeding were high in both 
samples. Mothers in the Mumbai sample had higher mean scores for their mother-in-
law’s role in child-feeding.  
 
Table 4.9: Comparison of self-efficacy in feeding/parenting and the role of the mother-in-law in 
child-feeding in the Australian (n=203; child ages: mean: 34.3, SD: 14.0 months) and the 
Mumbai (N=301; child age: mean: 42.0, SD: 12.3 months) samples 








Mothers’ self-efficacy in feeding and parenting 
1,3
Mean score for self-efficacy in feeding  
(4 items, A, α=0.79; M, α=0.72) 
3.4±0.6 3.4±0.7 0.79 
2
Parenting skills (Below average parenting skills)  73(149) 80(242) 0.07 
The role of the mother-in-law in child-feeding 
1,4
Mean score for the role of the mother-in-law in 








Independent samples t-test 
2
Pearson's chi-squared test; dichotomisation details provided in Table 3.3 
3
Self-efficacy in feeding scale: 1 (not at all confident) to 4 (very confident) 
4
Role of the mother-in-law in child-feeding scale: 1 (never) to 5 (always) 
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4.1.3 Discussion 
This chapter focused on describing and comparing the Australian and Mumbai 
samples on various maternal and child characteristics. The mothers differed on 
several variables including their age, education, occupation, self-reported weight, 
attitude regarding their own and their child’s weight, and their mother-in-law’s role 
in child-feeding. The mothers were similar on dietary aspects such as their daily 
serves of fruits and vegetables. The children did not differ in terms of gender, but 
differed on age, self-reported weight, and proxy indicators of dietary quality. These 
similarities and differences are discussed as follows. Where relevant, the present 
study findings are compared to national data.  
 
Maternal and child socio-demographic characteristics  
Overall the mothers sampled from Mumbai and Australia were highly educated and 
affluent. The majority of mothers had a university degree; however, the proportion 
was higher in the Australian (95%) than in the Mumbai (87%) sample. In Australia, 
Indian immigrants tend to be highly educated due to immigration policy being biased 
towards higher education attainment [212]. According to national data, Indian-born 
Australians are three times more likely than all other Australians to have a bachelor’s 
degree or higher [213]. Thus, well-educated mothers may have a better likelihood of 
immigration. This may also reflect the higher proportion of mothers 
working/studying full-time in the Australian sample (39% vs Mumbai: 18%). An 
alternative reason for a lower proportion of mothers working/studying full-time in 
the Mumbai sample is that they may not be encouraged to do so. Earlier research has 
reported that urban-affluent Indian women [214, 215] are discouraged to work after 
marriage. The authors explained that male dominance in Indian societies may 
confine a woman’s role to domestic household duties [214, 215]. Due to lack of 
recent data it is important to be mindful that this trend may have changed.  
 
Both samples were assumed to belong to a middle-higher income stratum. In India, 
earnings of less than or equal to 12,500 INR/month are exempted from income tax 
and are categorised as lower middle class; 12,5001-25,000 INR/month as middle 
income class; 25,0001-41,667 INR/month as upper middle class and more than 
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41,667 INR/month as high income strata (www.incometaxindia.gov.in). The majority 
(97%) of mothers in the Mumbai sample reported having taxable family incomes. 
This is not unexpected given that participants were sourced from private clinics in 
affluent sectors of Mumbai (Chapter 3:3.4.2). In the Australian sample, more than 
half (59%) of the mothers reported family incomes above the Australian median 
income. Thus, it was assumed that mothers in both samples belonged to a middle-
upper income class which supports comparison between the samples.      
 
Maternal reports of child actual and perceived weight status 
Relative to the Australian sample (one in 15 children), a greater proportion of 
children in the Mumbai sample (one in three children) were classified as underweight 
according to their WFA Z-scores. Similarly, in comparison to national Australian 
data, a greater proportion of preschool children were classified as underweight in the 
Indian national data. In Australia, the national data [45] (n=1122) reported only 5% 
of children aged 2-3 years were underweight according to the IOTF BMI cut-offs 
[38]. However, in India, the national data [30] (N=11337) reported 33% of urban 
preschool children aged less than five years were underweight (WFA Z-scores <-2 
SD) [37]. Although the present study samples may not be representative of the 
Australian and Indian national data, similar trends for the prevalence of underweight 
in preschool children were observed.    
 
In comparison to the Indian national survey, a relatively lower proportion of children 
in the Mumbai sample (29% vs 33%) were classified as underweight according to 
their WFA Z-scores. This may be because children in the Mumbai sample were 
recruited from fee-paying private medical clinics and majority of the sample (97%) 
were taxpayers, an indicator of affluence. This is distinct from the national data that 
defined the urban population as families residing in affluent areas (without slum 
clusters) as well as non-affluent areas (urban slums) [30]. Additionally, there are no 
recent Indian national data reporting the anthropometric status of children. Therefore, 
it is plausible that the prevalence of undernutrition in the urban-affluent areas may 
have lowered over time. With respect to the Australian sample, the recent Australian 
population surveys [45, 216] have used the IOTF BMI cut-offs [38] to categorise 
weight status of preschool children aged 2-5 years and hence were not compared.  
 161 
Chapter 4: Comparison of characteristics of Indian mothers and their children in both samples 161 
Approximately two-thirds of mothers in the Mumbai sample and the majority (93%) 
in the Australian sample perceived their healthy/somewhat overweight child as 
underweight. As discussed in detail in Chapter 2:2.5.1 previous research has 
highlighted that parents tend to underestimate their child’s weight status, especially 
for children aged 2-6 years [158]. This is concerning as maternal perceptions of their 
child as underweight are associated with use of maladaptive child-feeding practices 
such as pressure to eat [131]. Pressure to eat in turn has been associated with 
detrimental consequences for children’s weight status and dietary quality [110]. The 
present study has investigated the association between maternal attitudes regarding 
their child’s weight status and feeding practices in Chapter Six. The study also 
examined the relationship between feeding practices such as pressure to eat on 
dependent variables such as children’s weight and proxy indicators of dietary quality 
in Chapter Seven.  
 
Half of the mothers in the Australian sample and three-quarters in the Mumbai 
sample were concerned about their child’s weight even though most children were 
within the healthy weight range according to their WFA Z-scores (Australia: 82%, 
Mumbai: 69%). The assessment item did not specify whether mothers were 
concerned about their child being underweight or overweight. However, maternal 
concerns about their child’s weight status are shown to influence mothers’ feeding 
practices. Maternal concerns about children being overweight are associated with 
dietary restriction [22]. Similarly, mothers’ concern for their child being underweight 
are associated with coercive feeding [22]. Such ‘controlling’ feeding practices may 
override children’s hunger and satiety cues and in turn influence their weight [55]. 
The association between maternal weight concerns and feeding practices will be 
explored further in Chapter Six.      
 
Mothers’ reports of their actual and perceived weight status  
Nearly two-thirds in the Australian sample and half the mothers in the Mumbai 
sample were categorised as overweight/obese. These figures were based on self-
reported data, which could be underestimated. Cross-sectional research (N=770) 
from the UK [217, 218] and a qualitative study (N= 75) from the US [219] observed 
that overweight women (BMI ≥ 25 kg/m2), especially of South Asian origin (Indian, 
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Bangladeshi, and Pakistani) in comparison to Caucasians, may underreport their 
weight status. However, data on alternative circumstances such as current pregnancy 
status or retention of post-partum pregnancy weight were not recorded, but could be 
factors promoting higher maternal weight. 
 
Overweight and obese status of Indian mothers is cause for concern because it has 
shown to predict obesity in preschool (<5 years) children [56]. Childhood obesity is 
an independent risk factor for chronic health disorders such as cardiovascular 
diseases and type II diabetes mellitus in adulthood [17]. Additionally, maternal 
weight status has been shown to influence child-feeding practices. In one cross-
sectional study (N=191, age: 7-17 years), overweight status (BMI ≥ 25 kg/m2) of 
American mothers was associated with their higher use of overt restriction [150]. As 
reported in Chapter 2:2.3.2, although findings are mixed, overt restriction may have 
detrimental consequences for children’s weight status, dietary intake and preferences 
[55, 171]. The present study has investigated the relationship between overt 
restriction and child-related dependent variables (e.g. WFA Z-scores) within the 
Indian context (Chapter Seven).  
 
A considerable proportion (Australia: 46%, Mumbai: 42%) of overweight/obese 
mothers perceived themselves as healthy weight. This could be due to poor 
awareness regarding BMI cut-offs specifically designed for Indians [206, 207] and 
the WHO BMI cut-offs [220]. Furthermore, previous research has observed that 
acceptance of a larger body size has risen. Cross-sectional analysis of national data 
from the UK showed a decrease in the sensitivity of participants correctly identifying 
themselves as overweight in the year 2007 (N=1836, 75%, CI: 72-78) in comparison 
to the year 1999 (N=1794, 81%, CI: 78-84) [221]. Additionally, Indian mothers may 
have not perceived themselves as overweight/obese due to cultural acceptance of a 
larger body size [218, 219]. Thus, consistent with previous findings, nearly half the 
mothers in both samples who perceived themselves as a healthy weight appeared to 
have underestimated their weight status.       
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Mothers’ self-reported dietary quality indicators of their own and their child’s 
diets 
The majority of mothers in both samples (Australia: 84%, Mumbai: 95%) breastfed 
their child for at least six months. This was an encouraging finding because previous 
literature has reported that any breastfeeding in the first year of life may prove 
protective against childhood obesity (OR: 15%, CI: 7%-9%) and provide additional 
benefits for the infant (e.g. immune-protective effect) and the mother (e.g. post-
partum weight loss) [53, 54]. The prevalence rates for breastfeeding in the Mumbai 
sample  (95%) was comparable to the Indian national data (n=2,918), which reported 
that 98% of mothers in India breastfed for at least six months [30]. It is important to 
note that data specifically among the urban-affluent sectors of India were not 
reported in the national report [30]. The national Australian data on breastfeeding 
[216] does not identify the prevalence rates for early cessation of breastfeeding. 
Therefore, the national data could not be compared with the present study results.   
 
Half of the mothers in the Australian sample and nearly two-thirds of the mothers in 
the Mumbai sample introduced solid foods to their children before the age of six 
months. This is concerning as early (≤ 4 months) introduction of solids has been 
associated with childhood obesity [53, 54]. Additionally, in comparison to the 
national Indian data (n=2,918), a higher proportion of mothers in the Mumbai sample 
introduced solid foods before the age of six months (62% vs 47%) [30]. Therefore, 
relative to the national data, a greater proportion of mothers in the Mumbai sample 
did not follow the recommended guidelines for timely introduction of solid foods 
[202]. Data specifically for the urban-affluent sectors were not reported [30]. In 
comparison to the national Australian data (N=4,606), a higher proportion of mothers 
in the Australian sample (50% vs 9%) introduced solid foods to their child before the 
age of six months [216]. Therefore, a higher proportion of mothers in both samples 
were more likely to adhere to recommendations for breastfeeding than timely 
introduction of solid foods from six months onwards [202].    
 
Almost all children in the present study (Australia: 93%; Mumbai: 98%) consumed 
non-core food items in the 24 hours prior to completion of the questionnaire. These 
prevalence rates were higher in comparison to previous research. The cross-sectional 
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US Feeding Infants and Toddlers Study (N=3022, 4 months-24 months), which used 
a 24 hours recall, showed that for a comparable age group (n=181, 12 months-24 
months) 89% of children consumed non-core food items (dessert, sweets, and 
snacks) [222]. Similarly, a cross-sectional study (N=740, 12-36 months) reported 
than 90% of Australian children consumed non-core food items in a 24 hours period 
[92]. Consistent with Chan et al. (2011), food intake of children in the present study 
was recorded using a specified list of non-core food items (n=24) consumed in the 24 
hours prior to completing the questionnaire. This dietary data served only as a 
‘proxy’ indicator of the children’s dietary quality and thus, clinical significance of 
the data cannot be inferred. For instance, a child consuming one non-core food item 
such as chocolate could represent an entire bar or a small piece. In addition, the lists 
of food items were not exhaustive. For instance, non-core Indian foods such as dahi 
wada (deep-fried lentil balls served with yoghurt) and chole bhature (spiced legumes 
eaten with deep-fried Indian bread) were not included. Therefore, exposure to non-
core food items was likely to be underestimated.   
 
The intake of western and Indian non-core energy dense food items by the urban-
affluent children in the Mumbai sample and migrant children in the Australian 
sample could indicate nutritional transition and dietary acculturation, respectively. It 
is suggested that in addition to making non-core foods readily affordable and 
available, these factors (nutritional transition and dietary acculturation) may also 
contribute to the increased energy-density of the traditional food items [4, 5]: for 
instance, adding ghee to rice and chapattis. As discussed in detail in Chapter 2:2.3.1, 
the intake of non-core foods and beverages is concerning as this may have important 
ramifications on children’s weight status due to the association with childhood 
obesity [96, 100]. Therefore, as suggested by previous research, factors promoting 
globalisation (dietary acculturation and nutritional transition) may partly explain the 
intake of western and Indian non-core food items in children in the Australian and 
Mumbai samples.  
 
Dietary style of only the Australian sample was assessed. The majority (79%) 
consumed an ‘Indian style’ diet suggesting that recently immigrated (1-8 years) 
Indians may follow dietary patterns practiced in their home country [36, 200, 201]. 
‘Indian style’ diets are predominantly composed of curries and gravies cooked in 
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oil/ghee, rice sautéed in oil/ghee, and chapattis coated with ghee. These diets are 
relatively energy dense and are associated with chronic disorders such as 
cardiovascular disease [207, 223]. A cross-sectional study (N=153) of American-
Indian males consuming Indian style diets reported high intakes of total fats (32% of 
total energy), saturated fats (11% of total energy) and carbohydrates (57% of total 
energy), which in turn were associated with high serum triglyceride and a high waist-
to-hip ratio [223]. In addition, poor integration of fruits and vegetables in Indian diets 
may be associated with low intake of dietary fibre [207, 223]. A similar pattern was 
noted in the present study: only 1% mothers in the Australian sample and 2% 
mothers in the Mumbai sample consumed the recommended five serves of vegetables 
per day [13]. This is concerning because mothers’ dietary patterns may influence 
their child’s dietary patterns and food preferences in the short- and long-term [93, 
138]. Lastly, although most of the sample followed Hinduism (Australia: 75%; 
Mumbai: 85%), a high proportion of children were provided with a non-vegetarian 
diet (Australia: 64%; Mumbai: 58%). This conflicts with the Hindu scriptures that 
preach vegetarianism [224].     
 
Maternal perceptions of pickiness 
The results showed that nearly three-quarters of mothers in both samples classified 
their child as a picky eater. The prevalence rates were much higher compared to 
previous research mainly studying Caucasian mothers and children. A randomised 
controlled trial (N=698, 0-1 year olds) showed that 29% of Australian mothers in the 
control group perceived their child as a picky eater [10]. Similarly, two other cross-
sectional studies, conducted with 740 Australian [92] and 135 German [87] children 
aged 0-5 years, found that 20% and 21% of mothers respectively perceived their 
child as a picky eater. Similar to the present study, all research reported used a single 
item (is your child a picky/fussy eater?) to measure maternal perceptions of 
pickiness.  
 
As discussed earlier (Chapter 2:2.3.1), maternal perceptions of pickiness are 
subjective in nature. The present study examined young children (1-5 years). 
Previous research has reported that during the early years (0-5 years), rejection of 
novel foods (neophobia), specifically bitter/sour tasting may be an innate behaviour 
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[91]. However, this initial food refusal may be misinterpreted as pickiness [79]. In 
addition, refusal of familiar foods may signal satiety in young children [92] but, if 
non-verbal cues of satiety are not clearly understood (e.g. spitting food) they could 
be misinterpreted as pickiness. Therefore, the present study results should be 
understood keeping in mind that maternal perceptions of their young child’s picky 
eating behaviour may not always be accurate.   
 
The role of the mother-in-law in child-feeding  
The results showed that the mother-in-laws’ influence was higher in the Mumbai 
sample (Mean scores: 2.7±0.9vs 2.1±0.9), perhaps because a higher proportion of 
mothers (67%) in the Mumbai sample were living in an extended family as compared 
to the Australian sample (25%). As discussed earlier (Chapter 2:2.5.3), previous 
research has explained that the hierarchical status of the mother-in-law in the Indian 
family structure and the close proximity of contact between the mother and her 
mother-in-law are factors that may enhance the involvement of the mother-in-law in 
child-care related matters [179, 225].  
 
4.1.4 Conclusion 
In summary, this chapter compared participants in both samples on various maternal 
and child characteristics. With respect to socio demographic characteristics, it was 
observed that the majority of mothers in both samples were well educated (competed 
tertiary degree) and affluent (above the median income or earning taxable income). A 
considerable proportion of mothers in both samples were overweight/obese, however 
mothers underestimated their weight status. In both groups the highest proportion of 
children were in the healthy weight range according to their WFA Z-scores, but 
mothers were concerned regarding their child’s weight and underestimated their 
child’s weight status. With respect to proxy indicators of dietary quality, almost all 
mothers in both samples did not meet their recommended two serves of vegetables 
per day and children consumed 3-4 non-core foods daily. A considerable proportion 
of children in both samples were classified as picky eaters. Lastly, mothers in the 
Mumbai sample experienced a greater influence from their mother-in-laws in child-
feeding. Based on previous research, it was hypothesised that these maternal and 
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child characteristics may be associated with child-feeding practices [113, 185]. These 
associations are further investigated in Chapters Six and Seven. In summary, this 
chapter provided an overview of maternal and child characteristics that were similar 
(e.g. gender) and those that differed (e.g. WFA Z-scores) between the samples. The 
next chapter reports the differences and similarities between child-feeding practices 
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Chapter 5: Comparison of child-feeding 
practices used by Indian 
mothers in both samples 
This chapter will focus on child-feeding practices of Indian mothers. The mothers in 
both locations will be compared on child-feeding practices, which include: 
controlling feeding practices (restriction, monitoring, pressure, passive, and 
distractive feeding practices); maternal role modelling of healthy foods, and 
responsive feeding (i.e. mother vs child decides what and how much to eat). Feeding 
practices in response to children’s refusal to eat novel foods will also be compared 
between the groups. Due to contextual differences between the samples, the chapter 
will investigate the similarities and differences in child-feeding practices self-
reported by mothers in both samples.       
 
5.1.1 Method 
Measurement details for all of the child-feeding practices studied are provided in 
Chapter 3: Table 3.2. Further details of specific child-feeding practices namely, 
restriction, monitoring, maternal role modelling of healthy foods, and pressure to eat 
are discussed as follows. The internal consistency for the restriction and monitoring 
scales sourced from the CFQ [11] and the dietary modelling scale sourced from the 
CFPQ [12] for both samples are reported in Table 5.1. In both groups the Cronbach's 
α values for the restriction, monitoring and modelling scales were close to or above 
the acceptable norm (α ≥0.6) [194]. The mean scores obtained for these scales were 
used for analytical purposes with higher mean scores indicating greater use of the 
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Table 5.1: Cronbach's α for the selected scales measuring feeding practices in the Australian 
(N=230) and the Mumbai (N=301) samples 
Scales Australian sample: 
Cronbach's α  
Mumbai 
sample: 





Cronbach's α  
 
1


























= Child Feeding Questionnaire [11]  
2 
= Comprehensive Feeding Practice Questionnaire [12] 
Response option: restriction: 1: Disagree to 5: Agree; modelling and monitoring: 1: Never to 5: 
Always; italicised n value denotes data obtained  
 
To study dietary pressure to eat, the ‘pressure to eat’ scale from the CFPQ [12] was 
initially selected. The CFPQ studies multiple child-feeding practices, rather than only 
those feeding practices that parents may use when concerned about their child’s 
overweight/obese status [12]. As the present study explored feeding practices of 
Indian mothers, the pressure to eat scale from the CFPQ, which was developed with 
similar intentions, was selected. However, the internal consistency for the pressure to 
eat scale in both groups (Australia: α= 0.53, Mumbai: α= 0.33) was below the 
suggested cut-off (α ≥0.6) [194]. Therefore, a single, culturally-relevant item (My 
child should always eat all of the food on his/her plate) was selected. Hindu culture 
emphasises that food as a commodity is sacred and it is disrespectful to leave food on 
the plate [224]. Thus, Indian mothers may coerce their children to finish all food on 
their plates [148]. The measurement details of the item have been discussed earlier 
(Chapter 3: Table 3.2).  
 
Data analysis 
Place of residence (Mumbai or Australia) was treated as the independent variable and 
the feeding practices (controlling feeding practices, maternal role modelling of 
healthy foods, responsive feeding, and mothers’ response to food refusal) as the 
dependent variables.   
 
The bivariate analyses are reported in Table 5.2. Adjusted observations for the 
continuous feeding practices (mean scores for monitoring, modelling, and restriction) 
are reported using simultaneous multivariable regression and for the categorical 
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feeding practices (pressure, passive, distractive, and responsive feeding practices) 
using logistic regression. The regression analyses adjusted for statistically different 
(p<0.05) maternal and child covariates between both samples: mothers’ age, BMI 
and education, children’s age, and WFA Z-scores (Chapter 4:4.1.1). The covariates 
and the independent variable (country of origin) were entered simultaneously into the 
models. The regression models are shown in Appendix 10. With respect to 
multivariate outliers and influential data points, two cases had Mahalanobis values 
above 25, but all cases had Cook’s D values below one. Hence, all cases were 
included in the final analyses [210]. No concerns regarding multicollinearity were 
noted (Chapter 3:3.7).  
 
5.1.1.1 Results 
Unadjusted and adjusted results of comparisons of child-feeding practices between 
both samples are reported in Table 5.2. Controlling feeding practices: simultaneous 
multivariable regression indicated that mothers in the Australian sample were more 
likely to monitor their child’s intake of non-core foods (β=0.2, p<0.001). No between 
group differences were observed for restriction. Logistic regression showed no 
differences between groups for pressure, distractive, and passive feeding practices. 
Maternal role modelling of healthy foods: after controlling for maternal and child 
covariates, mean scores for dietary modelling were higher in the Mumbai sample 
(β=-0.2, p=0.003). Responsive feeding: logistic regression indicated mothers in the 
Australian sample were two times more likely to decide what their child should eat 
(OR: 2.12, CI: 1.31-3.31, p=0.002) and allow their child to decide how much to eat 
(OR: 2.01, CI: 1.22-3.31, p=0.004) in comparison to the Mumbai sample. Maternal 
response to child refusal to eat novel foods: A higher proportion of mothers in the 
Mumbai sample responded to their child’s food refusal by offering unfamiliar food 
with other foods their child liked. However, these results became non-significant 
after controlling for maternal and child covariates (Table 5.2).    
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Table 5.2: Comparing child-feeding practices of Indian mothers in the Australian (child age: Mean: 34.3, SD: 14.0 months) and the Mumbai (child age: Mean: 42.0, 
SD: 12.3 months) samples (n=421) 













Even if my child can feed himself/herself, I feed my child  
68(143) 
 
61(184) 1.42(0.91-1.92) 0.11 1.31(0.82-2.11) 0.25 
6
Distractive feeding (Sometimes-always) 
My child needs diversion when having meals  
67(142) 
 
68(206) 0.91(0.72-1.44) 0.85 0.83(0.52-1.33) 0.46 
7
Pressure feeding (neutral-agree) 
My child should always eat all of the food on his/her plate   
51(107) 
 
58(175) 0.75(0.52-1.11) 0.11 0.62(0.42-1.11) 0.08 
14
Continuous controlling feeding practices 
 
Mean±SD Mean±SD Mean difference 
(95% CI) 
p value B (SE), Beta p value 
8Restriction (8 item, A:α=0.65, M:α=0.60) 3.5±0.8 3.6±0.7 -0.10(-0.27-0.23) 0.12 -0.10(0.08),-0.07 0.19 
9Monitoring (3 item, A:α=0.94, M:α=0.74) 3.9±1.0 3.3±0.9 0.61(0.78-0.44) <0.001 0.51(0.11),0.24 <0.001 
15
Maternal role modelling of healthy foods        
10Modelling (4 item, A:α=0.82, M:α=0.65) 3.9±0.8 4.1±0.8 -0.20(-0.07-0.34) 0.004 -0.26(0.08),-0.20 0.003 
16
Responsive feeding %(n) %(n) OR (95% CI) p value OR(95% CI) p value 
11
 Who decides how much to eat (child only/mostly) (n=420) 35(78) 25(76) 1.62(1.11-2.32) 0.02 2.01(1.22-3.31) 0.004 
12
 Who decides what to eat (mother only/mostly)  50(113) 33(99) 2.01(1.43-2.92) <0.001 2.12(1.31-3.31) 0.002 
16Mothers’ response to their child’s food refusal        
No. of time new food offered (1-5 times)  89(200) 88(266) 1.01(0.62-1.71) 0.97 1.11(0.62-2.22) 0.76 
13
Response to refusal to eat novel foods (sometimes-often) 
Does not offer the food again (n=417) 
Mixes it with other foods (n=417) 


























Pearson's chi-squared test: OR: odds ratio and 95% CI: confidence interval 
2
Independent samples t-test: mean difference and 95% CI: confidence interval
 
3
Simultaneous multivariable and 
4
 Logistic regressions; adjusted for: mothers’ age, BMI, education, children’s age and WFA Z-scores  
5,6
Response option: 1: Never to 5: Always; dichotomised (1, 2 vs 3-5)  
7
Response option: 1: Disagree to 5: Agree; dichotomised (1, 2 vs 3-5)  
8
Response option: 1: Disagree to 5: Agree; mean scores computed 
9,10
Response option: 1: Never to 5: Always; mean scores computed 
11
Response option: 1: Mothers only to 5: Child only; dichotomised (1-3 vs 4, 5) and 
12
 dichotomised (1, 2 vs 3-5)  
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13
Response option: 1: Never to 4: Often; dichotomised (1, 2 vs 3, 4) 
References: 
14
Child Feeding Questionnaire [11]; 
15
Comprehensive Feeding Practice Questionnaire 
[12]; 
16
The NOURISH questionnaire [9, 10]. 
Further categorisation details provided in Table 3.3; comparative groups in brackets; Abbreviation: 
SE: standard error for B    
Complete regression models reported in Appendix 10.  
 
A visual summary of the similarities and differences (highlighted in grey) in child-
feeding practices observed between samples is presented in Table 5.3.   
 
Table 5.3: Summary of the similarities and differences in child-feeding practices between the 
Australian (N=230) and the Mumbai (N=301) sample 
 
Feeding practices Similarities Differences 
Passive feeding    
Distractive feeding    
Pressure feeding    
Restriction   
Monitoring    (Australian sample > Mumbai sample) 
Dietary modelling  (Australian sample < Mumbai sample) 
Responsive feeding  (Australian sample > Mumbai sample) 
 
5.1.2 Discussion 
This chapter aimed to compare child-feeding practices of Indian mothers in the 
Australian and Mumbai samples. No between group differences were observed for 
dietary restriction, coercing the child to eat all of the food on the plate, feeding the 
child even if the child can self-feed, and the use of distraction to facilitate feeding. In 
contrast, mothers in the Australian sample used higher levels of dietary monitoring 
and responsive feeding (i.e. mother decides what and the child decides how much to 
eat). Relative to the Australian sample, mothers in the Mumbai sample modelled 
healthy foods to promote intake in their children. These between group differences in 
child-feeding remained constant even after adjusting for potential maternal and child 
covariates (Table 5.3). This section firstly compares the child-feeding practices of 
Indian mothers in both samples with the wider literature. Secondly, the between 
group similarities and differences in the feeding practices are discussed.  
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Comparison of child-feeding practices used by Indian and Caucasian mothers 
Child-feeding practices used by the Indian mothers in both samples are compared 
with the wider literature. The studies reported have predominantly examined 
Caucasian mothers residing in Australia [21], the US [19] and the UK [114] with 
children aged 1-6 years. Overall, the mean scores for feeding practices (restriction 
and monitoring) obtained by the Indian mothers were comparable (i.e. mean scores ≥ 
to the scale mid-point; response scale: 1 disagree-5 agree) with the wider literature. 
The mean scores for dietary restriction used by Indian mothers (Australia: 3.5±0.8, 
Mumbai: 3.6±0.7) were comparable to the mean scores obtained by Australian 
(3.6±0.9) [21], (3.0±0.7) [226] and American (3.3±0.9) [19] mothers with children 
aged 2-6 years. Similarly, the mean scores for dietary monitoring in the present study 
samples (Australia: 3.9±1.0 and Mumbai: 3.3±0.9) were comparable to the mean 
scores obtained by Australian (4.4±0.7) [21], (4.3±0.9) [226] and British (3.8±1.2) 
[114] mothers with children aged 1-4 years. Similar to the present study, previous 
research has used the CFQ [11] to measure dietary restriction and monitoring.  
 
No study was identified that used the modelling scale from the CFPQ [12] to 
measure maternal role modelling of healthy foods for a comparable age group. Other 
feeding practices examined in the present study (pressure, distractive, passive, and 
responsive feeding) were measured using single items. Their prevalence rates among 
Indian mothers are compared below with the broader literature. Additionally, 
similarities and differences in child-feeding practices of mothers in the Australian 
and Mumbai samples are discussed.  
            
Controlling feeding practices 
The prevalence rates for coercive feeding practices (passive, distractive, and pressure 
feeding) were comparable between the samples. Approximately two-thirds of 
mothers in both samples fed their child even though their child was capable of self-
feeding (passive feeding; Australia: 68%, Mumbai: 61%), and used distractive 
feeding practices (Australia: 67%, Mumbai: 68%). These prevalence rates were also 
comparable to previous research. A qualitative study (N=30, age: 3-6 years) reported 
that 67% of Indian mothers residing in Delhi practiced passive feeding [137]. 
Similarly, a cross-sectional study (N=740, age: 12-36 months) highlighted that 66% 
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of Australian mothers used distractive feeding practices such as letting their child 
watch television to facilitate feeding [92]. With respect to pressure feeding, half of 
the mothers in the Australian sample and 58% in the Mumbai sample coerced their 
child to eat all of the food on the plate. These proportions were higher in comparison 
to a cross-sectional study (n=100, age: 4-7 years) that reported that 42% of Indian 
mothers residing in the UK coerced their child to eat all foods served [148]. 
Therefore, at least half the mothers in both samples used at least one of the coercive 
feeding practices (passive, distractive, and pressure feeding) to promote food intake.  
 
Passive, distractive, and pressure feeding practices may contradict infant feeding 
guidelines. For instance, research has indicated that in the Indian culture, passive 
feeding may continue beyond five years of age [27]. This is contrary to the infant 
feeding guidelines by the American Dietetic Association that recommends parents 
recognise their child's developmental feeding skills (ability to hold spoons and cups) 
and thus encourage self-feeding [149]. These practices (passive, distractive, and 
pressure feeding) also contradict infant feeding recommendations, that is, the child 
decides if and how much to eat [146] as they aim to coerce children to eat specific 
amounts of food, which are perceived as sufficient by parents.        
 
Children’s age may partly account for a considerable proportion of Indian mothers 
using coercive feeding practices (passive, distractive, and pressure feeding). Previous 
research has proposed that young children may not have as much autonomy over 
food intake and choices as older children and adolescents. Therefore, it may be 
relatively easier for the parents to control their young child’s dietary intake [116].  
  
Coercive feeding practices have detrimental consequences for child-related variables. 
Although parents may use these strategies with positive intentions i.e. promote health 
and well-being of their children; these practices may reflect parents lack of trust in 
their children’s ability to identify their own hunger and satiety cues and self-regulate 
food intake [8]. This in turn may have detrimental consequences for children’s 
weight status [119, 227]. Additionally, when children perceive that they are being 
coerced to eat certain types (e.g. vegetables) and/or amounts of food they may 
develop aversion towards those foods, which could be exhibited as picky/fussy 
eating behaviour [21, 79]. Therefore, coercive feeding practices may not promote 
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positive feeding and meal time experiences for the mother and her child and hence, 
can be proposed to be maladaptive in nature. Whether these feeding practices within 
the Indian context have unfavourable associations with child-related variables is 
under-examined. Therefore, the association between feeding practices and children’s 
picky eating behaviour, proxy indicators of dietary quality and weight status are 
investigated in Chapter Seven.   
 
 The mean scores for monitoring for both groups were above the scale mid-point. 
Although mothers in the Australian sample reported slightly higher monitoring of 
their children’s intake of sweet and savoury energy dense non-core foods. These 
findings can be understood by reflecting on contextual differences between Australia 
and Mumbai. Mothers in the Australian sample may use greater levels of dietary 
monitoring probably because of the higher levels of exposure to non-core foods in a 
developed country such as Australia in comparison to a developing country such as 
India [228]. In addition, mothers in the Australian sample may have greater 
awareness regarding a healthy dietary pattern and hence, may keep a track of their 
children’s intake of non-core foods [5]. For example, in Australia, the basic national 
nutritional guidelines such as eating two serves of fruits and five serves of vegetables 
daily [13] is simple to understand and widely promoted (e.g. advertisement in buses 
and trains). In comparison the national dietary guidelines in India such as eating 300 
g of vegetables and 100 g of fruits daily [229] may not be understood by all and their 
promotion is limited. Thus, these differences may partly explain the higher level of 
dietary monitoring observed in the Australian sample.        
 
The use of monitoring practices by Indian mothers could be hypothesised as a 
favourable feeding practice. Previous research showed that monitoring may promote 
healthy food preferences [133] and exert a protective effect on the children’s weight 
status [115]. In an experimental study (N=53, age: 4-7 years), American mothers’ 
food monitoring was inversely associated with their children choosing energy dense 
non-core foods [133]. In a prospective cohort study (N=57), monitoring of American 
children’s fat intake at five years of age was inversely associated with their BMI Z-
scores at seven years of age [115]. Consistency with previous research has been 
investigated in Chapter Seven by studying the relationship between monitoring and 
children’s eating behaviour, dietary quality indicators and weight. 
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Maternal role modelling of healthy foods 
Although the use of maternal dietary modelling practices were comparatively higher 
in Mumbai, both groups obtained high mean scores (4.1± SD:0.8 vs 3.9±SD: 0.8; out 
of five); indicating that mothers rated themselves as modelling healthy foods. Dietary 
modelling has been reported to promote the intake of a variety of nutritious food in 
American children aged 6 months-9 years [138, 139]. The present study will also 
investigate whether similar ‘benefits’ of dietary modelling on child-related variables 
(e.g. dietary indicators, weight status) are observed for the Indian samples in Chapter 
Seven.   
 
Indian mothers understanding of modelling ‘healthy’ foods may require deeper 
investigation. In the present study, the mothers’ proxy indicators of dietary quality 
did not match their high modelling scores. In both samples, nearly all mothers and 
approximately half did not meet their recommended intake of five serves of 
vegetables and two serves of fruits per day, respectively (Table 4.7) [13]. These 
prevalence rates were higher than the Australian national data (n=9372) which 
reported that 90% and 44% of women (aged 15 to 75 years and over) did not meet 
their daily recommended serves of vegetables and fruits, respectively [14]. These 
findings may signal that mothers’ interpretation of modelling ‘healthy’ foods may be 
different from what the scale aimed to capture. The items which assess maternal 
dietary modelling only used the term ‘healthy foods’ (Table 3.2). It does not provide 
examples of food items that are considered a part of a healthy diet. Specific non-core, 
energy dense food items such as ghee (clarified butter) and jaggery (unrefined brown 
sugar) are important ingredients of the daily Indian diet [201, 230] and are thought to 
make children physically and mentally healthy [230]. Thus, maternal consumption 
and/or encouraging children to consume such non-core food items might be 
considered modelling healthy foods. Hence, according to cultural beliefs mothers 
may perceive themselves as modelling a healthy dietary pattern, which may not be in 
accordance with the scientific recommendations (Australian Guidelines to Healthy 
Eating) of a ‘healthy diet’ [13]. An alternative and likely explanation is social 
desirability bias. The potential for social desirability bias is a common problem with 
self report behavioural data. This may have been a factor in the high scores for 
modelling (Australia: 3.9±SD: 0.8; Mumbai: 4.1± SD: 0.8, out of five) even though 
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intakes of fruit and vegetables did not meet recommendations. The modelling 
questions address intentions ('try to') which may not necessarily directly affect the 
quality of maternal diet (e.g. I try to eat healthy foods in front of my child, even if 
they are not my favourite). Therefore, thus, the modelling data could be biased. It is 
recommended that qualitative studies are conducted to explore Indian mothers’ 




Responsive feeding in terms of the mother decides what the child eats was 17 
percentage points (Australia: 50% vs 33%) higher in the Australian sample. 
Similarly, the children deciding how much to eat was 10 percentage points 
(Australia: 35% vs 25%) higher in the Australian sample. Thus, higher proportion of 
mothers in the Australian sample were feeding their children in accordance with 
recommended suggestions of responsive feeding practices i.e. mothers decide what 
children eat and children decide if, and how much to eat [146]. However, the 
prevalence of responsive feeding practices observed in the present study was lower 
in comparison to research with Caucasians. A randomised controlled trial (N=698, 
age: 0-1 year) conducted predominantly with Caucasian-Australian mothers showed 
that in the control group 76% decided what their children ate and 44% allowed their 
children to decide how much to eat [10]. Within the Indian context, a qualitative 
study (N=30) reported that the majority of Indian mothers (90%) believed it is their 
responsibility to decide what as well as how much children eat [137]. Therefore, 
compared to the Caucasian population, a smaller proportion of migrant Indian 
mothers in the present study were feeding responsively. However, compared to 
Indian mothers living in India a higher proportion of mothers in the Australian 
sample were feeding responsively.     
 
A different emphasis on guidelines for feeding responsively may partly explain the 
relatively higher proportion of mothers in the Australian sample allowing their 
children to decide how much to eat. Feeding responsively has been promoted 
differently in a developed country such as Australia [8, 146] and a developing 
country such as India [63]. The IYCF (2004) [63] guidelines adapted from the WHO 
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guidelines [202] provide three indicators of feeding responsively: children 6-23 
months of age should be fed breast milk if breastfeeding or given milk and milk 
products daily, should be fed solid foods a minimum of 2-4 times a day and provided 
foods from three to four food groups every day. The IYCF (2004) [63] indicators 
guide mothers to be attentive to their children’s hunger cues and encourage them to 
eat [63, 147]. However, they do not predominantly highlight recognising children’s 
satiety cues, probably because the focus is mainly on undernutrition prevalent in the 
non-affluent urban and rural sectors (IYCF. 2004) [63], rather than issues of 
childhood obesity, which is rising in the urban-affluent sectors of India [56]. 
However, recommendations for responsive feeding in developed nations are targeted 
towards overnutrition and therefore, guide mothers to recognise their children’s 
hunger as well as satiety cues by letting the children decide if, and how much to eat 
[8, 146]. Therefore, depending upon the target population (undernourished vs 
overweight/obese) responsive feeding has different interpretation in a developed and 
a developing nation which may partly explain the study findings.  
 
Mother’s response to children’s refusal to eat novel foods 
In both samples, approximately three-quarters of mothers in response to their 
children’s refusal to novel foods adopted practices such as disguising the refused 
food by mixing it with other foods and offering the food in conjunction with other 
foods their children liked. This is concerning because these practices may not teach 
children to appreciate the ‘individuality’ (learn to like the food by itself) of a variety 
of foods [7]. It may also decrease the preference for the food item that needs to be 
consumed in order to consume the desired food item [231].  
 
5.1.3 Conclusion 
In summary, after adjusting for maternal and child covariates similarities (passive, 
distractive, pressure feeding practices and dietary restriction) as well as differences 
(dietary monitoring, responsive feeding and maternal role modelling of healthy 
foods) in child-feeding practices were noted within the same cultural group but 
residing in different countries. Relative to the Mumbai sample, a higher proportion of 
mothers in the Australian sample followed dietary monitoring and responsive feeding 
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i.e. mothers deciding ‘what’ and children deciding ‘how much’ to eat. As discussed 
earlier Chapter 2:2.3.2 these practices (dietary monitoring and responsive feeding) 
are considered positive in nature. Previous research has shown that dietary 
monitoring may promote healthy dietary quality (i.e. higher intake of core and lower 
intake of non-core foods) [132]. Responsive feeding has been suggested to preserve 
children’s sensitivity to hunger and satiety cues, which in turn may allow children to 
self-regulate their energy intake [8]. This proposed mechanism could assist in 
maintaining a healthy weight status [6, 8]. Therefore, based on previous research 
mothers in the Australian sample were more likely to use positive feeding practices 
(monitoring and responsive feeding).  
 
These results indicated that child-feeding practices may be influenced by the host 
environment. The use of positive feeding practices (e.g. monitoring, responsive 
feeding) by mothers in the Australian sample may suggest a positive role of dietary 
acculturation [8, 232]. In a developed country such as Australia the ability to afford 
and hence the exposure to non-core foods is likely to be greater than a developing 
country such as Mumbai [228]. However, in Australia the awareness regarding 
dietary guidelines to promote a healthy diet and lifestyle may also be relatively 
higher [5]. With respect to dietary modelling, further investigation is required to 
understand Indian mothers’ interpretation of ‘healthy foods’ before necessarily 
considering dietary modelling as a positive feeding practice.  
 
In light of these between group differences, and noting that the internal consistencies 
for the selected child-feeding scales (dietary modelling, monitoring and restriction) 
were relatively better in the Australian sample (Table 5.1) it was decided to 
investigate separately in each group the factors associated with feeding practices 
(Chapter Six) and the relationship between feeding practices and child-related 
dependent variables (Chapter Seven). This approach was expected to minimise the 
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Chapter 6: Association between potentially 
modifiable variables and child-
feeding practices in both samples 
It has been consistently shown that maternal perceptions about children’s weight 
influence child-feeding practices [121, 151]. In particular, maternal perceptions of 
child overweight or underweight influence the use of restriction or pressure feeding 
practices, respectively [22, 110]. These associations are understudied within the 
Indian context, and are predominantly reported among American/British/Australian 
mothers and other cultural groups such as African and Hispanic mothers residing in 
the US or the UK [121, 151]. Based on previous research [121, 151], it was 
hypothesised that Indian mothers’ perceptions of child underweight are associated 
with greater use of pressure feeding practice and less dietary restriction. As indicated 
in previous research [170], it was speculated that mothers’ lower self-efficacy in 
feeding may be associated with controlling feeding practices (e.g. restriction). Based 
on the literature [178] role of the mother-in-law in child-feeding was thought to 
influence mothers’ greater use of controlling feeding practices (e.g. restriction).   
 
This chapter will primarily investigate, in each sample, the association between 
potentially modifiable variables and the following feeding practices: control over 
what and how much is eaten (passive, distractive, pressure, restriction, and 
monitoring feeding practices); maternal role modelling of healthy foods, and 
responsive feeding. The independent variables are: maternal concerns and 
perceptions of their own and their child’s weight; maternal self-efficacy in feeding 
and parenting, and the role of mother-in-laws in child-feeding. The secondary aim 
will be to examine the influence of key maternal and child covariates on child-
feeding practices in each sample separately. These covariates are: mothers’ age, 
BMI, children’s age, WFA Z-score, gender and family income. Due to very high 
proportions of mothers in both samples with university degree (Australia: 87%, 
Mumbai: 95%), mothers education was not included (Chapter 4: Table 4.5). 
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Multivariable analyses will be used to account for the likely relatedness of the 
independent and the dependent variables. 
 
6.1.1 Method 
Participant characteristics are reported in Chapter 4:4.1.2. Measurement details for 
the independent variables (Table 3.3) and dependent variables (Table 3.2) are 
explained in the specified Tables in Chapter Three.   
 
Data analysis 
The bivariate analyses between the independent variables and the child-feeding 
practices are reported in Appendices 11-14. The adjusted observations for the 
continuous feeding practices were reported using hierarchical linear regression and 
for the categorical feeding practices using hierarchical logistic regression (Table 6.1 
to Table 6.8). Regression analyses were adjusted for key maternal and child 
covariates: mothers’ age, BMI, children’s age, WFA Z-score, gender, and family 
income (above or below national median family income). Earnings below the median 
income categorised as ≤$ 70,000/year for the Australian sample (Australian Bureau 
of Statistics, 2007-08) [14] and ≤INR 300,000/year for the Mumbai sample 
(www.incometaxindia.gov.in) [211]. With respect to the Australian sample, length of 
residency was not controlled as a covariate because the association between length of 
residency and feeding practice (pressure feeding) was examined in the paper 
published from the present study [235], the relationship was non-significant (r=0.04, 
p-0.66). Further details regarding the covariates measurements are reported in Table 
3.3. To conduct hierarchical regression analyses the covariates were entered in the 
first block and the independent variables in the second block.  
 
With respect to multivariate outliers and influential data points, three cases in the 
Australian sample and four cases in the Mumbai sample had Mahalanobis values 
above 25, but all cases had Cook’s D values below one. Hence, all cases were 
included in the final analyses [210]. For both samples, the Pearson’s correlation 
matrix reported correlations between the independent variables and the covariates 
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(Appendices 15-16). No concerns regarding multicollinearity were noted (Chapter 
3:3.7).  
6.1.2 Results  
For each sample the bivariate analyses between the independent variables and the 
child-feeding practices are reported in Appendices 11-14. Adjusted observations are 
presented in this section. The results are structured around the child-feeding practices 
(dietary restriction, monitoring, pressure to eat, passive and distractive feeding, 
maternal role modelling of healthy foods, and responsive feeding). The findings are 
firstly summarised in the text below and presented in detail in Table 6.1 to Table 6.8.   
 
Restrictive feeding practices  
Associations between independent variables and dietary restriction in the Australian 
and the Mumbai samples are shown in Table 6.1. In the Australian sample, the 
overall model to indicate mothers’ use of restriction was significant (R2 =0.17, 
R
2
Adj=0.09, F (12,130) = 2.2, p=0.01). Addition of the independent variables 
explained 9% of the variance (R
2
change= 0.09, F change (6,130) =2.5, p=0.03) in the use 
of restriction. Involvement of mother-in-laws in child-feeding was positively 
associated with mothers’ use of restrictive feeding practices, β= 0.2, p=0.007. In the 
Mumbai sample, the overall model was non-significant (p=0.09) but the role of 
mother-in-laws (β= 0.2, p=0.02) and maternal self-efficacy in feeding (β= 0.2, 
p=0.002) were positively associated with restriction. 
 
Monitoring feeding practices 
Associations between independent variables and monitoring in the Australian and the 
Mumbai samples are shown in Table 6.2.  In the Australian sample, the overall 
model to indicate the use of monitoring was non-significant (p=0.54) and none of the 
independent variables/covariates were significantly (p>0.05) associated with the 
dependent variable. In the Mumbai sample, the overall model to explain the use of 
monitoring feeding practices was significant (R
2 
= 0.11, R2Adj=0.07, F (12,248) = 2.7, 
p=0.002). The independent variables explained 7% (R
2 
change= 0.07, F change (6,248) 
=3.4, p=0.003) of the variance in the outcome. Mothers with higher self-efficacy in 
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feeding showed higher use of monitoring (β=0.2, p=0.001), mothers not concerned 
about their child’s weight were more likely to monitor (β=0.1, p=0.04), and mothers’ 
BMI was negatively associated with monitoring (β=-0.2, p=0.009). 
 
Pressure feeding practice 
Associations between independent variables and pressure feeding in the Australian 
and the Mumbai samples are shown in Table 6.3. In the Australian sample, the 
overall model to explain mothers’ use of pressure feeding was non-significant 
(p=0.19). In the Mumbai sample, the overall model to explain the dependent variable 
was significant (Nagelkerke R
2
= 0.11, model χ² (12) = 22.1, p=0.04). However, 
addition of the independent variables did not account for significantly more variance 
(Nagelkerke R
2
change=0.04, step χ²: (6) = 8.3, p=0.21) in the outcome. Additionally, as 
mothers age increased they were 1.1 times more likely to pressure feed, as observed 
this association was very weak (OR: 1.11 CI: 1.01-1.21, p=0.02).     
 
Passive feeding practice 
Associations between independent variables and passive feeding in the Australian 
and the Mumbai samples are shown in Table 6.4. In both samples, the overall model 
to explain mothers’ use of passive feeding was non-significant (Australia: p=0.32; 
Mumbai: p=0.41). However, in both samples mothers with higher self-efficacy in 
feeding showed less use of passive feeding. In the Australian and Mumbai samples 
as mothers self-efficacy in feeding increased they were 2.5 times (OR: 0.43, CI: 
0.24-0.94, p=0.03) and 1.7 times (OR: 0.63, CI: 0.41-0.93, p=0.03) less likely to use 
passive feeding, respectively.       
 
Distractive feeding practice 
Associations between independent variables and distractive feeding in the Australian 
and the Mumbai samples are shown in Table 6.5. In the Australian sample, the 
overall model to indicate mothers’ use of distractive feeding was non-significant 
(p=0.14). However, mothers with higher self-efficacy in feeding were 2.5 times less 
likely to use distractive feeding practice (OR: 0.44, CI: 0.21-0.94, p=0.03). In the 
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Mumbai sample, the overall model to indicate mothers’ use of distractive feeding 
was significant (Nagelkerke R
2 
= 21.7, model χ² (12) = 44.4, p<0.001). The 
independent variables explained 18% of the variance (Nagelkerke R
2
change=0.18, step 
χ²: (6) = 36.7, p<0.001) in the outcome. As mothers self-efficacy in feeding increased 
they were two times (OR= 0.52, CI: 0.33-0.82, p=0.003) less likely to use distractive 
feeding. Mothers not concerned about their child’s weight were 2.5 times less likely 
(OR= 0.40, CI: 0.21-0.71, p=0.004) to use distractive feeding in comparison to 
mothers who were concerned about their child’s weight. Lastly, mothers who 
perceived themselves as having a healthy weight were five times less likely (OR: 
0.23, CI: 0.11-0.62, p=0.003) to use distraction to facilitate feeding in comparison to 
mothers who considered themselves as overweight.   
 
Maternal role modelling of healthy foods  
Hierarchical linear regression between the independent variables and maternal role 
modelling of healthy foods in each group are reported in Table 6.6. The overall 
model was non-significant (p=0.41) in the Australian sample. However, there was a 
positive association between child WFA Z-score and maternal role modelling of 
healthy foods, β=0.2, p=0.03. In the Mumbai sample, the overall model to explain 
mothers’ use of dietary modelling was significant (R2 = 0.19, R2Adj= 0.15, F (12,248) 
= 4.9, p<0.001). Addition of the independent variables explained 18% of the variance 
(R
2 
change= 0.18, F change (6,248) =9.2, p<0.001) in the use of maternal dietary 
modelling. Mothers with higher self-efficacy in feeding (β=0.2, p<0.001) and 
mothers reporting their parenting skills to be above-average (β=0.3, p<0.001) 
showed higher use of dietary modelling.    
 
Responsive feeding 
Hierarchical logistic regression between the independent variables and responsive 
feeding (i.e. child decides how much to eat) in each group are reported in Table 6.7. 
In both samples, the overall model was non-significant (Australia: p=0.78; Mumbai: 
p=0.50). In the Australian sample, none of the independent variables/covariates were 
significantly associated with the dependent variable (p>0.05). In the Mumbai sample, 
higher mother-in-laws influence in child-feeding lowered the odds of responsive 
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feeding (i.e. child decides how much to eat) by 1.4 times (OR: 0.70, CI: 0.50-0.92, 
p=0.04).    
 
Hierarchical logistic regression between the independent variables and responsive 
feeding (i.e. mothers decide what their child eats) in each group are reported in Table 
6.8. In both samples, the overall model was significant (Australia: Nagelkerke R
2
= 
0.19, model χ²: (12) = 21.6, p=0.04; Mumbai: Nagelkerke R2= 0.12, model χ²: (12) = 
23.9, p=0.02). However, in both samples, addition of the independent variables did 
not further explain the variance (Australia: Nagelkerke R
2
change=0.03, step χ²: (6) = 
4.1, p=0.67; Mumbai: Nagelkerke R
2
change=0.05, step χ²: (6) = 10.7, p=0.09) in the 
outcome. However, in the Mumbai sample as mothers self-efficacy in feeding 
increased they were 1.4 times less likely to decide what their child ate (OR: 0.70, 
0.45-0.90, p=0.03). Additionally, two covariates showed weak associations with the 
dependent variable. In the Australian sample as the child’s age increased mothers 
were 1.1 times (OR: 0.94, CI: 0.91-0.92, p=0.01) less likely to decide what their 
child should eat. In the Mumbai sample as the mothers BMI increased they were 1.1 
times (OR: 0.92, CI: 0.82-0.92, p=0.03) less likely to practice responsive feeding (i.e. 
mothers decide what their child eats). 
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Table 6.1: Hierarchical linear regression between independent variables and restriction in the 
Australian (n=143; child mean age: 34.3, SD: 14.0 months) and Mumbai (n=261; child mean 
age: Mean: 42.0, SD: 12.3 months) samples 
 Australia  Mumbai  
Variables B (SE) Beta p value B (SE) Beta p 
value 
Step 1: covariates 
Mother’s age -0.02(0.02) -0.08 0.42 0.01(0.01) 0.06 0.36 
Mother’s BMI 0.01(0.02) 0.07 0.53 0.01(0.01) 0.00 0.97 
1 
Below median family 
income (Above median) 
0.19(0.14) 0.12 0.18 -0.05(0.09) -0.04 0.57 
Children’s age 0.01(0.01) 0.09 0.27 0.01(0.00) 0.12 0.10 
Weight for age Z-scores 0.08(0.04) 0.17 0.05 -0.00(0.03) -0.01 0.94 
1
 Child’s female gender 
(male) 





Adj) 0.08 ( 0.04) 
F (6,136) = 1.9, p=0.08 
0.07 ( -0.01) 
F (6,254) = 0.5, p=0.80 
Step 2: independent variables 
1, 4
 Own under/healthy weight 
perceptions (overweight-
highly overweight) 
0.20(0.18) 0.12 0.27 -0.05(0.13) -0.03 0.69 
1, 4
 Child’s underweight 
perceptions (healthy-
somewhat overweight) 
0.07(0.18) 0.03 0.72 0.12(0.14) 0.06 0.38 
1, 4
 Child’s weight-not concern  
(concerned) 
-0.05(0.16) -0.03 0.74 -0.08(0.10) -0.05 0.47 
2
Self-efficacy in feeding -0.24(0.14) -0.17 0.07 0.21(0.07) 0.21 0.002 
 
1, 4
 Above average parenting 
skills (below average) 
-0.12(0.17) -0.07 0.47 0.06(1.11) 0.03 0.62 
3







0.17 ( 0.09) 
F (12,130) = 2.2, p=0.01 
0.07 (0.03) 
F (12,248) = 1.6, p=0.09 
1
Dichotomisation details provided in Table 3.3
 
2
Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed  
3
Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed 
4
The NOURISH questionnaire: [9, 10] 
Restriction scale: 1: Disagree to 5: Agree; The Child Feeding Questionnaire [11] 
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Table 6.2: Hierarchical linear regression between independent variables and monitoring in the 
Australian (n=143; child age: Mean: 34.3, SD: 14.0 months) and Mumbai (n=261; child age: 
Mean: 42.0, SD: 12.3 months) samples 
 Australia  Mumbai  
Variables B (SE) Beta p value B (SE) Beta p value 
Step 1: covariates 
Mother’s age 0.00(0.03) 0.00 0.98 0.02(0.01) 0.10 0.10 
Mother’s BMI -0.01(0.03) -0.04 0.71 -0.04(0.02) -0.19 0.009 
1 
Below median family income  
 (Above median) 
-0.16(0.18) -0.08 0.37 0.02(0.12) 0.01 0.87 
Children’s age 0.0(0.01) -0.01 0.95 -0.01(0.01) -0.10 0.12 
Weight for age Z-scores 0.03(0.05) 0.05 0.63 0.04(0.04) 0.06 0.38 
1





Adj) 0.01 ( -0.03) 
F (6,136) = 2.8, p=0.95 
0.04( 0.02) 
F (6,254) = 1.8, p=0.09 
Step 2: independent variables 
1, 4
 Own under/healthy weight 
perceptions (overweight-highly 
overweight) 
0.06(0.23) 0.03 0.81 -0.21(0.17) -0.09 0.21 
1, 4
 Child’s underweight 
perceptions (healthy-somewhat 
overweight) 
-0.37(0.23) -0.16 0.12 0.02(0.18) 0.01 0.89 
1, 4
 Child’s weight-not concern  
(concerned) 
-0.10(0.20) -0.05 0.61 0.28(0.14) 0.12 0.04 
2
Self-efficacy in feeding 0.31(0.18) 0.17 0.08 0.31(0.09) 0.22 0.001 
 
1, 4
 Above average parenting 
skills (below average) 
-0.23(0.22) -0.10 0.29 -0.17(0.15) -0.08 0.25 
3








F (12,130) = 0.9, p=0.54 
0.11 ( 0.07) 
F (12,248) = 2.7, p=0.002 
1
Dichotomisation details provided in Table 3.3
 
2
Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed  
3
Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed 
4
The NOURISH questionnaire: [9, 10] 
Monitoring scale: 1: Never to 5: Always; The Child Feeding Questionnaire [11]
 
Comparative groups in brackets; Abbreviation: SE: standard error of beta  
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Table 6.3: Hierarchical logistic regression between independent variables and pressure to eat in 
the Australian (n=143; child age: Mean: 34.3, SD: 14.0 months) and Mumbai (n=261; child  age: 
Mean: 42.0, SD: 12.3 months) samples 
 Australia  Mumbai  
Final Model OR (95% CI) p value OR (95% CI) p 
value 
Step 1: covariates 
Mother’s age 0.92 (0.92-1.14) 0.96 1.11 (1.01-1.21) 0.02 
Mother’s BMI 1.11 (0.93-1.12) 0.90 1.01 (0.92-1.13) 0.84 
1 
Below median family income  
 (Above median) 
1.33 (0.62-2.73) 0.56 1.74 (0.93-2.94) 0.06 
Children’s age 1.01 (1.01-1.11) 0.05 1.01 (0.92-1.01) 0.42 
Weight for age Z-scores 1.22 (0.92-1.53) 0.19 1.11 (0.93-1.33) 0.38 
1
 Child’s female gender (male) 1.81 (0.83-3.72) 0.13 0.62 (0.43-1.11) 0.10 
Model parameters: Nagelkerke R
2
 0.09 
model χ²: (6) = 10.2, p=0.12 
0.07 
model χ²: (6) = 13.7, p=0.03 
Step 2: independent variables 
1, 2
Own under/healthy weight 
perceptions  
(overweight-highly overweight) 
1.62 (0.62-4.51) 0.34 1.64 (0.83-3.54) 0.23 
 
1, 2Child’s underweight perceptions 
(healthy-somewhat overweight) 
1.33 (0.51-3.54) 0.55 1.93 (0.82-4.31) 0.14 
1, 2Child’s weight-not concern  
(concerned) 
2.11 (0.92-4.93) 0.09 1.12 (0.64-2.12) 0.71 
3
Self-efficacy in feeding 1.62 (0.72-3.22) 0.25 1.21 (0.81-1.74) 0.49 
 
1, 2 
Above average parenting skills  
(below average) 
0.74 (0.34-1.71) 0.41 1.72(0.92-3.23) 0.13 
4
 Mother-in-law: child-feeding 1.23 (0.82-1.72) 0.47 1.23 (0.8-1.5) 0.26 
Model parameters: Nagelkerke R
2
 0.14 
model χ²: (12) = 15.9, 
p=0.19 
0.11, 
model χ²: (12) = 22.1, 
p=0.04 
1
Dichotomisation details provided in Table 3.3 
2
The NOURISH questionnaire: [9, 10] 
3
Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed  
4
Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed 
Comparative groups in brackets; Abbreviation: OR: odds ratio, CI: confidence intervals 
Pressure to eat: My child should always eat all of the food on his/her plate: response option: 1: 
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Table 6.4: Hierarchical logistic regression between independent variables and passive feeding in 
the Australian (n=143; child age: Mean: 34.3, SD: 14.0 months) and Mumbai (n=261; child age: 
Mean: 42.0, SD: 12.3 months) samples 
 Australia  Mumbai  
Final Model OR (95% CI) p value OR 
 (95% CI) 
p value 
Step 1: covariates 
Mother’s age 1.02 (0.9-1.21) 0.94 1.02 (0.91-1.12) 0.88 
Mother’s BMI 1.10 (0.9-1.33) 0.23 1.03 (0.90-1.13) 0.81 
1 
Below median family income  
 (Above median) 
0.71 (0.3-1.52) 0.39 0.80 (0.51-1.54) 0.62 
Children’s age 0.90 (0.9-1.04) 0.96 0.91 (0.92-1.01) 0.34 
Weight for age Z-scores 1.13 (0.8-1.41) 0.49 0.94 (0.81-1.22) 0.99 
1
 Child’s female gender (male) 1.22 (0.6-2.70) 0.58 0.83 (0.50-1.40) 0.53 
Model parameters: Nagelkerke R
2
 0.03 
model χ²: (6) = 2.8,p=0.84 
0.01 
model χ²: (6) = 1.7, p=0.95 
Step 2: independent variables 
1, 2
Own under/healthy weight 
perceptions  
(overweight-highly overweight) 
1.30 (0.41-3.80) 0.63 0.94 (0.43-1.92) 0.83 
 
1, 2Child’s underweight perceptions 
(healthy-somewhat overweight) 
2.01 (0.73-6.12) 0.21 0.81 (0.44-1.82) 0.57 
1, 2Child’s weight-not concern  
(concerned) 
1.02 (0.42-2.53) 0.95 1.02 (0.61-1.91) 0.96 
3
Self-efficacy in feeding 0.43 (0.24-0.94) 0.03 0.63 (0.41-0.93) 0.03 
 
1, 2 
Above average parenting skills  
(below average) 
0.84 (0.31-2.21) 0.67 1.11 (0.60-2.22) 0.75 
4
 Mother-in-law: child-feeding 1.31 (0.90-2.01) 0.18 1.32 (0.94-1.72) 0.07 
Model parameters: Nagelkerke R
2
 0.13 
model χ²: (12) = 13.7, 
p=0.32 
0.06 
model χ²: (12) = 12.5, 
p=0.41 
1
Dichotomisation details provided in Table 3.3 
2
The NOURISH questionnaire: [9, 10]
 
3
Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed  
4
Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed 
Comparative groups in brackets; Abbreviation: OR: odds ratio, CI: confidence intervals 
Passive feeding: Even if my child can feed himself/herself, I feed my child: response options: 1: Never 
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Table 6.5: Hierarchical logistic regression between independent variables and distractive 
feeding in the Australian (n=143; child age: Mean: 34.3, SD: 14.0 months) and Mumbai (n=261; 
child age: Mean: 42.0, SD: 12.3 months) samples 
 Australia  Mumbai  





Step 1: covariates 
Mother’s age 0.92 (0.82-1.11) 0.58 0.92 (0.91-1.00) 0.50 
Mother’s BMI 0.93 (0.83-1.14) 0.86 1.00 (0.92-1.11) 0.70 
1 
Below median family income  
 (Above median) 
0.64 (0.21-1.32) 0.16 0.81 (0.53-1.52) 0.49 
Children’s age 1.00(0.94-1.03) 0.58 1.00 (0.94-1.03) 0.41 
Weight for age Z-scores 1.22 (0.95-1.52) 0.29 1.11 (0.92-1.32) 0.58 
1
 Child’s female gender (male) 1.51 (0.74-3.40) 0.34 0.74 (0.31-1.24) 0.16 
Model parameters: Nagelkerke R
2
 0.05 
model χ²: (6) = 4.5, p=0.60 
0.04 
model χ²: (6) = 7.7, p=0.26 
Step 2: independent variables 
1, 2
Own under/healthy weight 
perceptions  
(overweight-highly overweight) 
0.62 (0.21-1.83) 0.35 0.23 (0.11-0.62) 0.003 
 
1, 2Child’s underweight perceptions 
(healthy-somewhat overweight) 
1.20 (0.43-3.92) 0.65 0.71 (0.30-1.81) 0.50 
1, 2Child’s weight-not concern  
(concerned) 
1.11 (0.42-2.71) 0.87 0.40 (0.21-0.71) 0.004 
3
Self-efficacy in feeding 0.44 (0.21-0.94) 0.03 0.52 (0.33-0.82) 0.003 
 
1, 2 
Above average parenting skills  
(below average) 
0.60 (0.23-1.70) 0.31 0.71 (0.32-1.63) 0.48 
4
 Mother-in-law: child-feeding 1.22 (0.82-2.01) 0.24 1.34 (0.91-1.82) 0.05 
Model parameters: Nagelkerke R
2
 0.16 
model χ²: (12) = 17.2, 
p=0.14 
21.7 
model χ²: (12) = 44.4, 
p<0.001 
1
Dichotomisation details provided in Table 3.3 
2
The NOURISH questionnaire: [9, 10]
 
3
Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed  
4
Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed 
Comparative groups in brackets; Abbreviation: OR: odds ratio, CI: confidence intervals 
Distractive feeding: My child needs diversion when having meals: response options: 1: Never to 5: 
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Table 6.6: Hierarchical linear regression between independent variables and maternal role 
modelling of healthy foods in the Australian (n=143; child age: Mean: 34.3, SD: 14.0 months) 
and Mumbai (n=261; child age: Mean: 42.0, SD: 12.3 months) samples 
 Australia  Mumbai  
Final Model B (SE) Beta p value B (SE) Beta p value 
Step 1: covariates 
Mother’s age 0.01(0.03) 0.02 0.85 0.01(0.01) 0.05 0.44 
Mother’s BMI -0.04(0.03) -0.21 0.08 -0.02(0.01) -0.09 0.17 
1 
Below median family 
income (Above median) 
-0.20(0.15) -0.12 0.18 0.05(0.09) 0.04 0.56 
Children’s age 0.00(0.01) -0.00 0.98 -0.00(0.00) -0.03 0.62 
Weight for age Z-scores 0.09(0.04) 0.19 0.03 -0.03(0.03) -0.07 0.28 
1
 Child’s female gender 
(male) 






0.06 ( -0.02) 
F (6,136) = 1.5, p=0.18 
0.01 (-0.01) 
F (6,254) = 0.4, p=0.88 
Step 2: independent variables 
1, 4
 Own under/healthy 
weight perceptions  
(overweight-highly 
overweight) 
-0.16(0.19) -0.09 0.42 -0.15(0.13) -0.08 0.23 
1, 4
 Child’s underweight 
perceptions (healthy-
somewhat overweight) 
-0.03(0.17) -0.02 0.86 -0.03(0.13) 0.02 0.79 
1, 4
 Child’s weight-not 
concern (concerned) 
-0.13(0.17) -0.08 0.43 -0.19(0.10) -0.11 0.07 
2
Self-efficacy in feeding 0.02(0.15) 0.02 0.87 0.24(0.07) 0.22 <0.001 
 
1, 4
 Above average parenting 
skills (below average) 











F (12,130) = 1.0, p=0.41 
0.19 ( 0.15) 
F (12,248) = 4.9, p<0.001 
1
Dichotomisation details provided in Table 3.3
 
2
Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed  
3
Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed 
4
The NOURISH questionnaire: [9, 10] 
Modelling scale: 1: Never to 5: Always; mean scores computed; The Comprehensive Feeding Practice 
Questionnaire [12] 
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Table 6.7: Hierarchical logistic regression between independent variables and responsive 
feeding (child decides how much to eat) in the Australian (n=143; child age: Mean: 34.3, SD: 
14.0 months) and Mumbai (n=260; child age: Mean: 42.0, SD: 12.3 months) samples 
 Australia (n=142) Mumbai  
Final Model OR (95% CI) p 
value 
OR(95% CI) p 
value 
Step 1: covariates 
Mother’s age 1.11(0.92-1.21) 0.37 1.02(0.92-1.14) 0.88 
Mother’s BMI 1.02(0.83-1.11) 0.81 1.10(0.9-1.22) 0.13 
1 
Below median family income  
 (Above median) 
1.03(0.52-2.22) 0.91 0.71(0.4-1.31) 0.31 
Children’s age 0.92(0.91-1.01) 0.27 1.04(0.9-1.04) 0.40 
Weight for age Z-scores 0.81(0.62-1.14) 0.13 0.91(0.8-1.22) 0.92 
1
 Child’s female gender (male) 0.84(0.32-1.62) 0.52 0.70(0.4-1.41) 0.41 
Model parameters: Nagelkerke R
2
 0.03 
model χ²: (6) = 3.6, 
p=0.73 
0.03 
model χ²: (6) = 4.4, 
p=0.62 
Step 2: independent variables 
1, 2
Own under/healthy weight perceptions  
(overweight-highly overweight) 
0.90(0.41-2.70) 0.99 1.10(0.52-2.63) 0.80 
 
1, 2Child’s underweight perceptions 
(healthy-somewhat overweight) 
1.71(0.62-4.52) 0.28 1.13(0.41-2.61) 0.88 
1, 2Child’s weight-not concern  
(concerned) 
1.44(0.63-3.33) 0.45 0.62(0.32-1.32) 0.18 
3
Self-efficacy in feeding 0.72(0.31-1.62) 0.43 0.84(0.53-1.23) 0.33 
 
1, 2 
Above average parenting skills  
(below average) 
2.23(0.82-5.91) 0.11 1.41(0.61-2.91) 0.42 
4
 Mother-in-law: child-feeding 1.11(0.70-1.64) 0.75 0.70(0.50-0.92) 0.04 
Model parameters: Nagelkerke R
2
 0.08 
model χ²: (12) = 8.1, 
p=0.78 
0.06 
model χ²: (12) = 11.3, 
p=0.50 
1
Dichotomisation details provided in Table 3.3 
2
The NOURISH questionnaire: [9, 10]
 
3
Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed  
4
Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed 
Comparative groups in brackets; Abbreviation: OR: odds ratio, CI: confidence intervals 
The child decides how much to eat: 1: Mothers only to 5: Child only;
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Table 6.8: Hierarchical logistic regression between independent variables and responsive 
feeding (mother decides what the child eats) in the Australian (n=143; child age: Mean: 34.3, 
SD: 14.0 months) and Mumbai (n=260; child age: Mean: 42.0, SD: 12.3 months) samples 
 Australia  Mumbai  
Final Model OR(95% CI) p value OR (95% CI) p value 
Step 1: covariates 
Mother’s age 0.91(0.82-1.11) 0.41 1.01(0.93-1.13) 0.25 
Mother’s BMI 1.12(0.93-1.22) 0.43 0.92(0.82-0.92) 0.03 
1 
Below median family income  
 (Above median) 
0.83(0.42-1.93) 0.73 1.33(0.81-2.41) 0.31 
Children’s age 0.94(0.91-0.92) 0.01 0.92(0.92-1.00) 0.37 
Weight for age Z-scores 1.32(0.92-1.61) 0.05 0.81(0.63-1.03) 0.06 
1
 Child’s female gender (male) 1.91(0.92-4.14) 0.08 0.94(0.60-1.71) 0.93 
Model parameters: Nagelkerke R
2
 0.15 
model χ²: (6) = 17.5, p=0.008 
0.04 
model χ²: (6) = 13.2, p=0.04 
Step 2: independent variables 
1, 2
Own under/healthy weight 
perceptions  
(overweight-highly overweight) 
1.91(0.72-5.43) 0.23 1.01(0.43-2.51) 0.93 
 
1, 2Child’s underweight perceptions 
(healthy-somewhat overweight) 
0.82(0.31-2.20) 0.68 0.72(0.30-1.72) 0.42 
1, 2Child’s weight-not concern  
(concerned) 
0.83(0.43-2.02) 0.71 1.13(0.63-2.13) 0.77 
3
Self-efficacy in feeding 1.61(0.72-3.31) 0.26 0.70(0.45-0.90) 0.03 
 
1, 2 
Above average parenting skills  
(below average) 
0.72(0.31-1.83) 0.47 0.62(0.34-1.21) 0.19 
4
 Mother-in-law: child-feeding 0.90(0.62-1.32) 0.50 1.11(0.84-1.54) 0.42 
Model parameters: Nagelkerke R
2
 0.19 
model χ²: (12) = 21.6, p=0.04 
0.12 
model χ²: (12) = 23.9, 
p=0.02 
1
Dichotomisation details provided in Table 3.3 
2
The NOURISH questionnaire: [9, 10]
 
3
Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed  
4
Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed 
Comparative groups in brackets; Abbreviation: OR: odds ratio, CI: confidence intervals 
The mother decides what the child eats: 1: Mothers only to 5: Child only;
 




A visual summary of the associations between independent variables and child-
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Restriction Monitoring Modelling Who decides 
how much to 
eat 
Who decides 
what to eat 
Independent variables/covariates
 
A M A M A M A M A M A M A M A M 
Own weight perceptions(under/healthy weight)                 
Children’s weight perceptions(underweight)                 
Children’s weight concerns (not concerned)          +       






    +  +  +    

 
Parenting skills (above average parenting skills)            +     
Role of the mother-in-law in child-feeding       + +         
Mother’s age      +           
Mother’s BMI                 
Family income (below median income)                 
Children’s age                 
Weight for age Z-scores           +      
Child’s female gender (male)                 
Total percent variance explained (R
2 
values) (%) 13 6 16 22 14 11 17 7 8 11 9 19 8 6 19 12 
/
+ =Negative/Positive association 
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6.1.3 Discussion 
The primary aim of this chapter was to investigate the association between 
potentially modifiable variables and child-feeding practices in both samples 
separately. The variables studied were: maternal concerns and perceptions of their 
own and their child’s weight; maternal self-efficacy in feeding and parenting, and the 
role of mother-in-laws in child-feeding. Contrary to the hypothesis [121, 151], 
mothers’ perceptions of their child’s weight were not associated with restriction or 
pressure feeding practices in either sample. Consistent with previous research [161, 
162], lower self-efficacy in feeding was associated with controlling feeding practices 
(i.e. passive and distractive feeding practices) in both samples. However, contrary to 
previous research [170], only in the Mumbai sample was higher self-efficacy in 
feeding associated with another controlling feeding practice i.e. restriction. In 
accordance with previous research [178], involvement of the mother-in-law in child-
feeding influenced mothers’ use of dietary restriction in both samples. The secondary 
aim of the chapter was to investigate the influence of key maternal and child 
characteristics on child-feeding practices. No specific covariate was consistently 
associated with child-feeding practices in either sample (Table 6.9).                
 
The mothers’ self-efficacy in feeding 
In both samples, mothers with lower self-efficacy in feeding showed higher use of 
controlling feeding practices, namely, passive and distractive feeding practices. 
Although there are limited studies, previous research has also indicated that mothers 
with lower self-efficacy may use more controlling feeding practices [170]. The 
findings can be further explained by applying Bandura’s theory of self-efficacy; 
having the required ‘knowledge’ about the task (i.e. what and how much to feed) 
[146] and the confidence in the ability to ‘perform’ the task (i.e. how to feed) [55] 
influences a mother’s self-efficacy [161, 162]. Therefore, it can be speculated that 
mothers may not be confident about the quality and quantity of food provided by 
themselves and eaten by their children (knowledge), which may influence their use 
of passive and distractive feeding practices (performance). The association between 
maternal self-efficacy and child-feeding practices, and the determinants of poor self-
efficacy in feeding are not extensively explored within Caucasian populations 
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(Chapter 2:2.3). Thus, it could be beneficial to investigate if findings from the 
present study i.e. mothers who reported lower self-efficacy in feeding were more 
likely to use passive and distractive feeding practices, are applicable to other cultural 
groups.  
 
The use of passive and distractive feeding practices by Indian mothers to promote 
food intake in their children is of concern. These practices are suggested to override 
children’s innate capacity to recognise their own hunger and satiety cues and impair 
their ability to self-regulate their food intake [8]. This could have detrimental 
consequences on their weight status. The association between passive and distractive 
feeding practices and child-related variables (e.g. weight status) in the present Indian 
samples will be explored in Chapter Seven. 
 
Only in the Mumbai sample did mothers with higher self-efficacy in feeding show 
higher use of restriction, monitoring, and dietary modelling. The association between 
higher self-efficacy and greater use of restrictive feeding practices contradicted 
research which indicates lower self-efficacy to be associated with greater use of 
dietary restriction [170]. According to the literature the association between higher 
self-efficacy and higher monitoring of non-core foods, and dietary modelling of 
healthy foods could be suggested as an encouraging finding. This is because 
monitoring and dietary modelling has shown to promote healthy dietary choices 
and/or weight status in children [115, 133, 138]. The applicability of findings within 
the Indian context will be investigated in the next chapter by studying the association 
between child-feeding practices and child-related variables namely, picky eating 
behaviour, proxy indicators of dietary quality and weight status. Chapter Seven will 
therefore assist in partly explain the present findings. For instance, if in the present 
study sample dietary restriction of non-core foods is favourably associated with the 
children’s weight status (lower WFA Z-scores) this may partly explain the higher 
self-efficacy of Indian mothers who practiced higher dietary restriction. Additionally, 
the direct association between self-efficacy in feeding and dietary modelling should 
be mindfully interpreted. as discussed earlier Indian mothers’ inference of role 
modelling of ‘healthy’ foods may signal promotion of non-core foods items (e.g. 
ghee) which are perceived as healthy in the Indian diet (Chapter 5:5.1.2) [230]. Thus, 
qualitative exploration of mothers understanding regarding modelling of ‘healthy’ 
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foods is warranted before necessarily considering its direct association with self-
efficacy in feeding as favourable. In summary, the mothers in the Mumbai sample 
who exhibited higher self-efficacy in feeding were more likely to model healthy 
foods for their children, practice dietary monitoring and restriction.  
                
In conclusion, self-efficacy in feeding was associated with six of the eight child-
feeding practices across both samples. The variable also reported a consistent effect 
size with a beta value of 0.2 for continuous feeding practices namely, modelling, 
monitoring, and restriction. This may indicate the importance of considering 
maternal self-efficacy in feeding as an influential factor of Indian mothers’ child-
feeding practices. 
 
The role of mother-in-laws in child-feeding 
In both samples, involvement of mother-in-laws in child-feeding was positively 
associated with higher dietary restriction by the mother. Explanation for this 
association can be sourced from studies conducted with children aged nine months to 
six years living with their grandparents from cultural groups such as Indian [179]; 
Chinese [178]; Japanese [176] and a mixed sample mainly consisting of Caucasian, 
African, South-Asian children residing in the UK [180] (Chapter 2:2.5.3). These 
studies reported that grandparents may allow their grandchildren unrestricted access 
to sweet and savoury energy dense food items [176, 178-180], play a dominant role 
in planning and cooking meals for children, coerce children to eat frequently and eat 
larger portions, and use food as reward [178]. These feeding practices by 
grandparents may be an important barrier for mothers to promote healthy eating in 
their children. As a result mothers may attempt to restrict their children’s intake of 
energy dense non-core food items [178, 180], as seen in the present study.   
 
Only in the Mumbai sample was involvement of mother-in-laws in child-feeding 
negatively associated with mothers’ allowing their child to decide how much to eat. 
No studies were identified in the Indian context. However, within a Chinese context, 
the grandparents insisted on serving larger portions to the children when mothers 
served smaller portions of food [178]. Therefore, the present study showed a similar 
relationship that indicated that if mother-in-laws have a less dominant role in child-
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feeding, mothers probably allow their children to decide for themselves how much to 
eat. Although the study captured only the role of the mother-in-law in child-feeding, 
the findings emphasised that it may be useful to provide guidance to any family 
members who influence mothers’ feeding practices. This suggestion was further 
strengthened by the present study findings which highlighted that a considerable 
number of mothers (Australia: 25% and Mumbai: 67%) were living in extended 
families which may include other adults such as the husband, father-in-law and 
maternal grandparents who may influence mothers’ decisions around feeding [179, 
180].  
 
Overall, the mother-in-law’s role in child-feeding promoted the use of maternal 
restriction in both samples. The mother-in-law’s influence also interfered with 
children’s autonomy in deciding how much to eat in the Australian sample. In both 
samples, a consistent effect size with a beta value of 0.2 was noted for the association 
between the independent variable and restrictive feeding practice. Therefore, it may 
be useful to acknowledge mother-in-laws as a source of influence on mothers’ 
feeding practices.   
 
Mothers’ perceptions and concerns regarding their child’s weight  
Contrary to the hypothesis, maternal perceptions of their child as overweight were 
not associated with dietary restriction. This could be because very few mothers 
(Australia: 1%; Mumbai: 4%) perceived their children as overweight and none as 
very overweight (Chapter 4:4.1.2). Additionally, only a small proportion of children 
(Australia: 11%; Mumbai: 2%) were overweight/obese according to the their WFA 
Z-scores [209]. Contrary to previous research, mothers’ perceptions of their children 
being underweight were not associated with pressure feeding practices, even though 
(i) a considerable proportion of mothers (Australia:23%; Mumbai:13%) perceived 
their children as underweight and (ii) one in three children in the Mumbai sample 
were underweight. Irrespective of the accuracy of mothers’ perceptions of their 
child’s weight, weight perceptions may not be the driving force for Indian mothers 




Only in the Mumbai sample were mothers’ concerns regarding their children’s 
weight status associated with the use of distraction and monitoring of non-core foods. 
It is important to note the effect size for these associations. The 95% confidence 
intervals (0.2-0.7) around the odds ratio (0.4) were wide even with a considerable 
sample size (n=261), thus questioning the true effect at a population level [233]. The 
association between weight concerns and monitoring had a weak effect size with a 
low beta value of 0.1. Therefore, although statistically significant associations were 
observed, maternal weight concerns may not be integral factors influencing child-
feeding practices.  
 
Additionally, the assessment item that examined maternal concerns regarding their 
children’s weight status did not capture whether mothers were concerned about their 
child’s underweight or overweight status. However, bivariate analysis highlighted 
that mothers who were concerned about their children’s weight were more likely to 
perceive their children as underweight (Appendix 16). The items which assessed 
monitoring [11] captured mothers’ role in regulating their child’s intake of energy 
dense foods (sweet, savoury, and high fat). Thus, the findings suggest that if mothers 
are concerned about their child’s underweight status they may not necessarily 
monitor their child’s intake of energy dense foods.   
 
In summary, mothers’ perceptions and concerns about their child’s weight status 
were not consistent and/or strong factors associated with child-feeding practices and 
therefore, may not be pivotal factors influencing Indian mothers’ decisions around 
child-feeding.   
 
Maternal and child covariates 
In both samples only a few maternal and child characteristics were significantly 
associated with the child-feeding practices in the multivariable analyses (Table 6.9). 
In the Australian sample, child age was negatively associated with responsive 
feeding (where the mother decides what the child eats). This may indicate that as 
children age they are more capable of communicating food choices and establishing 
independence over food preferences [21, 114], which may lower mothers’ autonomy 
in deciding what their child eats. In the Mumbai sample, mothers’ BMI was 
negatively associated with monitoring. This may suggest that mothers who are a 
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healthy weight themselves use monitoring feeding practices [115]. In the Australian 
sample, children’s higher self-reported weight status was associated with higher use 
of maternal role modelling of healthy foods. In contrast, parental role modelling of 
healthy foods has shown to promote the intake of nutritious food among American 
children aged six months to nine years [138, 139]. Establishing a healthy dietary 
pattern may in turn have favourable associations with the children’s weight status 
[55]. The present cross-sectional nature of the thesis cannot confirm whether higher 
weight status (WFA Z-scores) were an antecedent or a consequence of maternal 
dietary modelling. If higher weight status is perceived as antecedents to modelling 
then it may be used as a weight management practice to promote the intake of 
nutrient dense foods in children. If higher weight status is a consequence of role 
modelling, this may again question the type of ‘healthy’ foods that mothers may 
model. Therefore, the association between dietary modelling and children’s WFA Z-
scores requires longitudinal examination. This association has been investigated 
further in the next chapter. Overall, no particular maternal or child characteristics 
were consistently associated with feeding practices.    
 
6.1.4 Limitations 
Although this chapter investigated factors ‘predicting’ mothers’ feeding practices, 
the cross-sectional design of the study precludes claims about causality. Several of 
the dependent variables were measured using single items. Due to the lack of 
validated scales, single culturally-specific items were developed to measure passive 
and distractive feeding practices and two items were sourced from the NOURISH 
questionnaire [9, 10] to measure division of feeding responsibility as an indicator of 
responsive feeding practices [8, 146]. As the internal consistency of the pressure to 
eat scale [12] was below the recommended cut-offs (≥0.6) [194] a culturally relevant 
single item was chosen to represent coercive feeding practice (Chapter 3:3.6.2). 
Therefore, culturally specific validated scales should be developed to understand 
these child-feeding practices and the present findings should be interpreted with the 
understanding that a single item cannot fully represent the multiple dimensions of a 
feeding practice [10]. Due to a scarcity of research examining the role of mother-in-
laws in child-feeding and the role of maternal self-efficacy in child-feeding, scales 
were developed to measure these variables and the scales showed satisfactory 
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internal consistency [194] within the sampled population (Chapter 4:4.1.1). In total, 
n=16 regression models were tested to study the association between independent 
variables and child-feeding practices in the Australian and Mumbai samples. This 
may increase the risk of type I error. However, measures were taken to minimise the 
probability of type I error by testing all independent variables in one regression 
model and screening for multicollinearity (Appendices 15-16). However, correlations 
between feeding practices were not accounted for statistically but the patterns of 
association are presented in Appendices 21-22. Weak to moderate correlations 
ranging from r=0.10 to 0.27 were observed between feeding practices. The highest 
correlation was observed between higher use of passive and distractive feeding 
practices in both samples (Australia: r= 0.27, p<0.001, Mumbai: r= 0.28, p<0.001).      
 
6.1.5 Conclusion 
In summary, the chapter investigated factors that may be associated with Indian 
mothers’ child-feeding practices. In both samples, unique variables such as mothers’ 
self-efficacy in feeding and role of mother-in-laws in child-feeding showed 
consistent associations with mothers’ feeding practices, in comparison to maternal 
attitudes regarding their own and their child’s weight. Therefore, the chapter informs 
future research regarding potential variables that may need consideration when 
tailoring child-feeding interventions for Indian mothers. Additionally, greater 
numbers of modifiable and non-modifiable variables were significantly associated 
with the Mumbai sample (7 vs Australia: 4, total no. of variables 12; Table 6.9). 
However, the percent variance explained was numerically higher in the Australian 
sample for five of the eight feeding practices (restriction, pressure, passive feeding 
and responsive feeding) in comparison to the Mumbai sample. Overall, only a small 
proportion of variance (6%-22%) in child-feeding was explained by the independent 
variables (Table 6.9). This indicates that other factors that may influence Indian 
mothers child-feeding, such as cultural practices and beliefs (e.g. children who 
consume full fat milk with cow’s ghee will grow tall and strong) [230], need to be 
investigated. The next chapter studies the association between child-feeding practices 
and children’s (picky) eating behaviour, proxy indicators of dietary quality, and 
weight status.  
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Chapter 7: Associations between child-
feeding practices and child-
related dependent variables in 
both samples 
Within the context of childhood obesity, controlling feeding practices such as 
restriction, pressure, monitoring [11, 234], distractive [119] and passive [27] feeding 
are conceptualised as maladaptive. These practices are intended to control what and 
how much children eat and are proposed to override children’s hunger and satiety 
cues, and may have detrimental consequences for children’s weight status, food 
intake, and eating behaviours [7]. A widely studied and maladaptive eating 
behaviour, ‘picky eating’, has been commonly associated with the use of 
inappropriate feeding practices such as pressuring a child to eat [79]. Although these 
controlling feeding practices are typically conceived of as inappropriate, findings 
have been mixed. For instance, dietary monitoring was shown to exert a protective 
effect on children’s weight and food choice [115, 132]. Pressure to eat and restriction 
of food have demonstrated both favourable and unfavourable associations with 
children’s weight and food intake [21, 133]. One explanation is that the association 
varies according to child’s age (Chapter 2:2.3.2) [116]. Feeding practices that are 
considered appropriate include responsive feeding (mother decides ‘what’ and child 
decides ‘how much’ to eat) and maternal role modelling of healthy foods [8, 138]. 
The former guides mothers to correctly recognise and respond to children’s cues of 
hunger and satiety, which allows children to self-regulate energy intake [146] and 
may therefore have a positive effect on children’s weight and dietary intake. The 
latter assists in developing healthy dietary quality (e.g. preference for core foods) 
[127, 138]. This chapter will explore the relationship between feeding practices and 
child-related dependent variables within the two samples, separately. 
 
The child-related variables studied are children’s eating behaviour i.e. maternal 
perceptions of pickiness; proxy indicators of dietary quality i.e. consumption of core 
and non-core food items and weight status (WFA Z-scores). The independent 
variables include: controlling feeding practices (restriction, monitoring, pressure, 
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passive, and distractive feeding practices); maternal role modelling of healthy foods 
and responsive feeding (i.e. mother vs child decides what and how much to eat). The 
chapter will aim to firstly identify any significant bivariate associations between 
child-feeding practices and the child-related dependent variables. Secondly, the 
chapter will examine the significant bivariate associations in multivariable analyses, 
adjusting for maternal and child covariates.  
 
7.1.1 Method 
Details regarding the participants are discussed in Chapter 4:4.1.2. Measurement 
details for the child-feeding practices are reported in Table 3.2. As a proxy indicator 
of dietary quality, children’s food intake was assessed by number of food items (yes 
vs no) consumed from a pre-specified list of core (n= 25) and non-core (n= 24) foods 
in the 24 hours prior to completion of the questionnaire, further details are provided 
in Chapter 3:3.6.2. The children’s weight status (WFA Z-scores) was measured using 
maternal reported weight data. The mothers’ perceptions of pickiness was measured 
using a single item (Do you think your child is a picky or fussy eater?) from the 
NOURISH questionnaire [9, 10]. This item has been used in other studies [79, 80, 
83, 88]. Further measurement details for the item are reported in Chapter 3:3.6.2.  
 
Data analysis 
As reported in Chapter 4:4.1.1, in both samples the children’s proxy indicators of 
dietary quality i.e. number of core and non-core food items, were non-normally 
distributed as the Z-scores for skewness were above three [210]. Thus, the variables 
were square root transformed and analysed.  
 
All bivariate associations (significant and non-significant, p<0.05) between the child-
feeding practices and the child-related dependent variables are shown in Appendices 
17-19. The associations significant at the bivariate level are presented for the 
Australian (Table 7.1) and Mumbai (Table 7.2) samples. Hierarchical linear 
(continuous variables: WFA Z-scores and proxy dietary quality indicators) and 
logistic (categorical variable: picky eating) regression were then used to follow-up 
the significant bivariate associations. The regression analyses were adjusted for 
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mothers’ age, BMI, children’s age and gender, and family income (above or below 
national median family income) as per the method described in Chapter Six. Further 
measurement details for the covariates are reported in Table 3.3. The covariates were 
entered in the first block and the child-feeding practices in the second block.  The 
correlations between independent variables are presented in Appendices 21-22. No 
concerns regarding multicollinearity, multivariate outliers and influential data point 
were noted.   
  
7.1.2 Results 
Bivariate analyses between all child-feeding practices and child-related dependent 
variables are reported in Appendices 17-19. The following results report regression 
analyses on associations significant at the bivariate level separately for the Australia 
(Table 7.1) and Mumbai (Table 7.2) samples.  
 
In the Australian sample (Table 7.1), adjusted results showed monitoring was 
negatively associated with intake of non-core food items (β=-0.2, p=0.02) and 
modelling was positively associated with WFA Z-scores (β=0.2, p=0.04). Similarly, 
after covariate adjustment findings revealed that mothers practicing distractive 
feeding were 2.8 times (OR: 2.82, CI: 1.21-6.52, p=0.02) more likely to perceive 
their child as a picky eater in comparison to mothers not using distractive feeding.  
At the bivariate level, responsive feeding (mothers decide what their children eat) 
was inversely associated with intake of core food items. Similarly, bivariate results 
showed that higher dietary restriction was associated with higher WFA Z-scores. 
However, associations between responsive feeding, dietary restriction, and child-
related variables became non-significant after controlling for covariates.   
        
In the Mumbai sample (Table 7.2), dietary restriction was positively associated with 
intake of core food items at the bivariate level. Children whose mothers decided what 
they ate had lower WFA Z-scores and children who were allowed to decide how 
much to eat were less likely to be perceived as picky eaters. However, none of the 




Regression analyses on associations significant at the bivariate level for the 
Australian and Mumbai samples are presented in Table 7.1 and Table 7.2, 
respectively. The complete regression models are provided in Appendix 20.  
 
 
Table 7.1: Hierarchical regression analysis between selected child-feeding practices and child-
related variables in the Australian sample (N=230), child aged Mean: 34.3, SD: 14.0 months. 
Independent variables Dependent 
variables 
Unadjusted Adjusted 











Monitoring (n=154)  Non-core food 
items 
























Restriction (n= 150) 
7
Modelling (n= 150) 


















My child needs diversion 
when having meals 
(Sometimes-always) 












Independent samples t-test: mean difference and 95% CI: confidence intervals 
 
2
Pearson's correlation: r value  
3
Pearson's chi-squared test: OR: odds ratio and 95% CI: confidence interval 
4
Simultaneous multivariable  
5
Logistic regressions; adjusted for: mothers’ age, BMI, family income, children’s age and gender 
6,7
Response option: 1: Never to 5: Always; mean scores computed 
8
Response option: 1: Mothers only to 5: Child only; dichotomised (1, 2 v/s 3-5) 
9
Response option: 1: Disagree to 5: Agree; mean scores computed 
10
Response option: 1: Never to 5: Always; dichotomised (1, 2 v/s 3-5) 
Note: Regression analyses based on associations significant at the bivariate level; complete regression 













Table 7.2: Hierarchical regression analysis between selected child-feeding practices and child-
related variables in the Mumbai sample (N=301), child age (Mean: 42.0, SD: 12.3 months) 












































Restriction (n=271) Core food 
items 
0.12 0.04 0.07(0.04), 0.10 0.09 









Responsive feeding  
Who decides how much to 














Independent samples t-test: mean difference and 95% CI: confidence intervals 
 
2
Pearson's correlation: r value  
3
Pearson's chi-squared test: OR: odds ratio and 95% CI: confidence interval 
4
Simultaneous multivariable  
5
Logistic regressions; adjusted for: mothers’ age, BMI, family income, children’s age and gender 
6
Response option: 1: Mothers only to 5: Child only; dichotomised (1, 2 v/s 3-5) and 
7
dichotomised (1-
3 v/s 4, 5)  
8
Response option: 1: Disagree to 5: Agree; mean scores computed 
Note: Regression analyses based on associations significant at the bivariate level; complete regression 
models presented in Appendix 20  
 
 
A visual summary of the bivariate associations and the adjusted associations 
(highlighted in grey) for both samples are presented in Table 7.3.   
 
Table 7.3: Summary of the associations between child-feeding practices and child-related 
dependent variables in the Australian (A) (N=230) and the Mumbai (M) (N=301) samples 
Child-feeding 
practices 
WFA Z-score Core food items Non-core food 
items 
Picky eating 
 A M A M A M A M 
Restriction +   +     
Monitoring     -    
Distractive        +  
Passive          
Pressure          
Modelling +        
Who decides how 
much to eat 
       - 
Who decides 
what to eat 
 - -      
Highlighted associations in grey were significant (p<0.05) after controlling for maternal and child 
covariates 
/






This chapter investigated the relationship between feeding practices and children’s 
picky eating behaviour, consumption of core and non-core food items and weight 
status (WFA Z-scores). In both samples, pressure and passive feeding practices were 
not associated with any of the child-related factors. Only at the bivariate level was 
restriction positively associated with WFA Z-scores in the Australian sample and 
intake of core food items in the Mumbai sample. With respect to responsive feeding, 
children whose mothers decided what they should eat had lower WFA Z-scores in 
the Mumbai sample and lower intake of core food items in the Australian sample. 
Children who were allowed to decide how much to eat were less likely to be 
perceived as picky in the Mumbai sample. However, these associations between 
dietary restriction, responsive feeding, and child-related dependent variables became 
non-significant after controlling for covariates. Only in the Australian sample did 
associations between feeding practices (monitoring, distractive feeding and dietary 
modelling) and child-related factors remain significant after adjusting for maternal 
and child covariates. Higher dietary monitoring was associated with lower intake of 
non-core food items and distraction with increased likelihood of perceived pickiness. 
Maternal role modelling of healthy foods was positively associated with WFA Z-
scores even after adjusting for covariates. Therefore, overall there was no systematic 
pattern of associations between feeding practice and dependent variables. Specific 
results of interest are discussed as follows.  
  
Controlling feeding practices 
In the Australian sample, even after controlling for covariates, dietary monitoring 
was significantly associated with lower consumption of non-core food items, 
whereas in the Mumbai sample, the bivariate association were non-significant. These 
results are in accordance with the explanations offered earlier for the higher levels of 
dietary monitoring observed among mothers in the Australian sample (Chapter 
5:5.1.2). In brief, in a developed country such as Australia the exposure to non-core 
foods is likely to be greater in comparison to a developing country such as India 
[228]. It is also possible that mothers in the Australian sample have greater 
awareness regarding a healthy dietary pattern (e.g. well known dietary guidelines 
such as daily intake of two fruits and five vegetables). Therefore, mothers in the 
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Australian sample may supervise their children’s intake of non-core foods [5], which 
leads to lower consumption, and this dietary monitoring may assist children to 
develop a healthy dietary pattern. This suggestion is supported by research that 
showed dietary monitoring by American [133], British [132] and Latino [126] 
mothers was associated with lower intake of sweet and savoury non-core food items 
in children aged 2-7 years (Chapter 2:2.3.2). Therefore, monitoring can be proposed 
as a positive feeding practice, despite being initially conceptualised in the literature 
as an ‘obesogenic’ feeding practice [11].   
 
Distractive feeding practice showed association with a child-related dependent 
variable. In the Australian sample, adjusted results showed that using distraction 
during feeding was positively associated with perceptions of pickiness (OR: 2.8, CI: 
1.2-6.5, p=0.02). The bivariate result in the Mumbai sample showed a similar pattern 
and was approaching significance (OR: 1.8 CI: 0.9-3.1, p=0.06), however the 
association became non-significant after controlling for covariates. The rationale to 
use distraction could be similar to the use of pressure; both practices are potentially 
used to increase the amount of food consumed by children [6, 119]. However, in both 
samples, the association between pressure and pickiness was non-significant. This 
may partly be because a single item was used to measure pressure feeding which 
may not comprehensively capture different coercive practices that a scale may 
facilitate [10]. The explanation is further strengthened from evidence published from 
the present thesis [235] (Appendix 23). The paper examined only the Australian 
sample. Therefore, the complete pressure to eat scale was selected as the internal 
consistency (0.53) was close to the lower end of the suggested cut-offs (0.5-0.6) for 
early research [140, 194]. The pressure to eat scale showed a positive association 
with pickiness even after controlling for covariates; a result that appears congruent 
with the association observed between distraction and pickiness in this chapter. 
However, the cross-sectional study cannot confirm whether distraction ‘predicts’ or 
is an ‘outcome’ of picky eating behaviour.  
 
The direct association between distractive feeding and perceptions of pickiness may 
partly explain previous findings reported in Chapter Six. That is, mothers with lower 
self-efficacy were more likely to use distractive feeding. Children perceived as picky 
eaters are shown to consume a limited variety of foods, not meet their recommended 
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intake of daily nutrients, and may be underweight [79, 80]. Therefore, it can be 
suggested that parents who perceive their children as picky eaters may use coercive 
(distraction) feeding practice to promote food intake in children [119] and could 
experience lower self-efficacy in feeding [157]. Lastly, the study results should be 
understood keeping in mind that picky eating was measured based on mothers’ 
response to a single item and thus could be liable to subjectivity. In the age group 
studied (1-5 year olds) food refusal could indicate one or more of children’s eating 
characteristics. For example, food may be refused due to satiety [10, 92], neophobia 
[91, 123, 124] or actual pickiness reflected through avoidance of food variety [79]. 
Therefore, the direct association between distractive feeding and pickiness should be 
carefully considered. 
 
Restriction of energy dense non-core foods showed association with the dependent 
variables in both samples, however, these associations became non-significant after 
controlling for covariates. Only at the bivariate level, in the Australian sample, was 
dietary restriction associated with higher WFA Z-scores, whereas in the Mumbai 
sample the association was non-significant. These results could be explained by 
earlier findings which showed that children in the Australian sample had higher 
WFA Z-scores (Chapter 4:4.1.2) and several prospective studies have shown that 
dietary restriction may be a response to [115, 118] rather than result in [117] higher 
weight status in children aged 5-11 years (Chapter 2:2.3.2). Only at the bivariate 
level, in the Mumbai sample, was dietary restriction associated with higher intake of 
core food items; in the Australian sample the association was non-significant. 
Previous research has predominantly been cross-sectional and has shown higher 
dietary restriction to be associated with higher intake of core foods [105, 106] in 
children aged 2-6 years. When restricting children’s intake of non-core foods if 
parents provide other healthier food alternatives (e.g. yoghurt, fruits), this could 
result in higher core food intake [105]. It could also be proposed that relative to the 
lower autonomy regarding food choices that younger children (≤ 6 years) may have 
in comparison to older children, restriction of non-core foods may be an effective 
practice to promote core food intake [114, 116]. Therefore, dietary restriction was 
favourably associated with higher intake of core foods (Mumbai sample) and 
unfavourably with higher WFA Z-scores (Australian sample). However, these 
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relationships became non-significant after adjusting for covariates, and hence require 
replication.  
 
In both samples, neither pressure nor passive feeding practices were associated at the 
bivariate level with any of the child-related dependent variables and thus, were not 
included in the multivariable regression analyses. There is no literature investigating 
the association between passive feeding and child-related variables (Chapter 2:2.4). 
However, in contrast to the present study previous research has reported associations 
between pressure feeding practices and several child-related outcomes such as 
children’s weight, dietary quality indicators and picky eating behaviour (Chapter 
2:2.3.2). For example, higher pressure to eat has been associated with higher weight 
status in younger infants (≤1 year old) [119] and lower weight status in older 
children [114, 118]. The tools used to measure pressure feeding may partly explain 
the differences in findings. The literature has commonly used validated scales such 
as the CFQ [11] to measure pressure to eat. In contrast, the present study measured 
pressure feeding as a single item due to lower internal consistency (α ≥0.6) [194] of 
the pressure to eat scale [12] in the Indian samples (Chapter 5:5.1.1). Issues around 
the use of a single item have been discussed in Chapter Eight. Therefore, differences 
in the measurement (single item vs validated scales) may partially account for the 
null associations noted between specific child-feeding practices and child-related 
dependent variables.   
 
Maternal role modelling of healthy foods 
In the Australian sample, adjusted results showed that mothers’ role modelling of 
healthy foods was associated with higher WFA Z-scores; in the Mumbai sample the 
bivariate association itself was non-significant. Previous research has not identified 
an association between dietary modelling and children’s weight [21, 97, 227]. 
However, several studies have suggested that parental role modelling of healthy 
foods such as fruits, vegetables and dairy products is correspondingly associated with 
higher intake of those foods in children [127, 138]. Dietary modelling of core foods 
may therefore assist in establishing a healthy eating pattern, and consequently may 
have a protective effect on children’s weight [6, 127]. In contrast, the present study 
observed a direct association between dietary modelling and children’s self-reported 
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weight status. The cross-sectional design of the present study cannot confirm the 
direction of the association. However, as discussed earlier the unexpected findings 
reported here and in Chapter 6:6.1.3 emphasise the need for further qualitative 
exploration of Indian mothers’ interpretation of modelling ‘healthy’ foods. 
Additionally, longitudinal examination of the findings are required to study if the 
direct association between dietary modelling and children’s weight status remains 
constant or changes overtime.  
 
Responsive feeding 
In the Australian sample, the bivariate association was non-significant, but in the 
Mumbai sample, results showed that if parents allowed their children to decide how 
much to eat, the children were less likely to be perceived as picky eaters. However, 
this association became non-significant after controlling for covariates. As described 
in the literature (Chapter 2:2.5.1), perceptions of pickiness are associated with poor 
dietary quality and underweight status of the children [79, 88]. Therefore, although 
statistically non-significant, the inverse association between responsive feeding (the 
child decides how much to eat) and perceptions of pickiness was noteworthy. 
However, in the present study only a small proportion (35%) of mothers were 
permitting their children to decide how much to eat (Table 5.2). Alternatively, it is 
also plausible that the mothers’ feeding practice could be in response to their 
children’s eating behaviour such that non-picky eaters may be more likely to be 
allowed to decide for themselves how much to eat. The present cross-sectional study 
cannot imply causality but highlights the complex nature of parent-child feeding 
interactions where both the mother and her child may respond to each other’s 
behaviour [6].  
    
7.1.4 Limitations 
As the study was cross-sectional, causal relationships between child-feeding 
practices and child-related variables cannot be inferred. A consistent pattern of 
association between the independent and the dependent variables was not observed. 
This may partly be because of the nature of the items studied. For instance, only a 
single item (maternal perceptions of pickiness) was used as an indicator of children’s 
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eating behaviour. However, other styles of children’s eating such as satiety/food 
responsiveness [95] may be associated with child-feeding practices. Although data 
on these broader aspects of children’s eating behaviour were collected the internal 
consistency estimates of the scales, especially in the Mumbai sample, were poor 
(Chapter 4: Table 4.3). Another limitation was that children’s food intake (yes vs no) 
was measured using a specified list of core and non-core food items (N=49). 
Although this approach has been used in previous study [92] it may not 
comprehensively capture children’s dietary quality. In comparison, validated and 
reliable measures such as 24-hour dietary recall [222] and other measures such as 
food frequency questionnaires [126, 134] may be better indicators of dietary quality.   
 
7.1.5 Conclusion 
The chapter examined the association between mothers’ feeding practices and child-
related variables (dietary indicators, picky eating and WFA Z-scores). The study is 
cross-sectional and cannot attribute causal relationships. It is important to 
acknowledge that feeding relationships between the mother and her child are likely 
to be bidirectional in nature [6] (Figure: 2.1). Thus, the conclusions reported in this 
chapter are from an analytical stand-point. The feeding practices were treated as the 
independent variable and their relationship with child-related dependent variables 
was studied.      
 
In both samples, contrary to previous research, pressure feeding was not associated 
with any of the child-related dependent variables. Only at the bivariate level was 
higher restriction unfavourably associated with higher WFA Z-scores (Australian 
sample) and favourably with higher intake of core foods (Mumbai sample). Only in 
the Australian sample child-feeding practices (monitoring, distractive feeding and 
role modelling of healthy foods) were significantly associated with the child-related 
variables after adjusting for maternal and child covariates. The chapter supports the 
generalisation of findings from the Caucasian literature that dietary monitoring may 
facilitate positive dietary patterns (lower intake of non-core foods) and distraction 
during feeding may be a maladaptive child-feeding practice as it was associated with 
perceptions of picky eating. Contrary to the Caucasian research Indian mothers’ role 
modelling of ‘healthy’ foods was associated with higher WFA Z-scores. This re-
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emphasises qualitative exploration of mothers understanding of ‘healthy’ foods. It 
could be suggested that the Australian sample may benefit from interventions 
promoting positive child-feeding practices. This is because in the Australian sample, 
the adjusted results showed that two (dietary modelling and distractive feeding) of 
the three feeding practices were not favourably associated with the dependent 
variables (i.e. higher WFA Z-scores, picky eating). This is of concern as these 
detrimental consequences (higher picky eating and weight status) were observed in 
young Indian children aged 1-5 years, which are the developmental years to establish 
healthy dietary patterns and weight status, and could be carried forward into 
childhood and adult years. Overall, a consistent pattern of association between 
feeding practices and the dependent variables across both samples was not observed. 
This may be partly because the study data was examined cross-sectionally but it is 
plausibly that effects could emerge overtime. Therefore, further qualitative and 
quantitative (longitudinal) exploration of Indian mothers’ child-feeding practices is 
warranted to better understand the associations with child-related dependent 








Chapter 8: Summary & Conclusions 
This chapter will firstly summarise the rationale for conducting the present study 
(Section 8.1), the methodological procedure used (Section 8.2), and reiterate the 
main findings of the research (Section 8.3). The strengths and limitations of the study 
will be discussed in Section 8.4. Finally, the implications of the findings and the 
areas warranting further investigation will be discussed (Section 8.5).   
 
8.1 SUMMARY OF THE RATIONALE FOR EXAMINING CHILD-
FEEDING PRACTICES OF INDIAN MOTHERS 
In India, the prevalence of undernutrition overshadows overnutrition. 
Undernutrition remains high, especially in children, and is a key focus of public 
health policy and intervention [4]. For example, the Indian national data [30] 
(N=46,655) classified a greater proportion of children aged under five years as 
underweight (WFH Z-scores <-2 SD: 20%) than overweight (WFH Z-scores 
>2SD: 2%) [37]. However, childhood obesity is observed in urban-affluent sectors 
of India. For instance, a recent multi-centric study (N= 2,627) [2] conducted in 10 
metropolitan cities of India reported that 6% and 8% of urban-affluent preschool 
children are overweight (BMI Z-score >2 SD) and obese (BMI Z-score >3 SD), 
respectively [37]. Additionally, the issue of obesity is greater in those aged 15-49 
years. The Indian national data [30] (n=25058) reported that the prevalence of 
overweight (mean BMI ≥ 25 kg/m2) in comparison to underweight (mean BMI 
<17 kg/m
2
) was higher in the urban-affluent (Women: 31% vs 8%, Men: 24% vs 
8%) populations. Therefore, in India, the issue of obesity is emerging in the urban-
affluent preschool children and is already prevalent in urban-affluent adult 
population. With respect to Indian communities residing in developed nations such 
as the UK for a long period of time (~40 years) [27], the prevalence of childhood 
overweight in Indian children (26-31%) is comparable to Caucasian children (30-
31%) aged 2-15 years [1]. This pattern was also observed in community members 
aged 16 or older (N= 13,520). The prevalence of overweight (BMI ≥25 kg/m2) was 
comparable for  Indians (Women: 55%, Men: 53%) and Caucasians (Women: 57% 
and Men: 64%) residing in the UK [1]. Therefore, for Indians living in western 
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countries the prevalence of overweight is comparable to the Caucasians, which has 
shown to increase with the increase in the length of residency.  
 
In addition to the rising prevalence of childhood obesity, of concern are the 
consequences associated with obesity, particularly for Indians. For a comparable 
anthropometric indicator (e.g. BMI), Indian children have a higher risk of 
adiposity (body fat mass) than Caucasian children and a relatively stronger 
association with chronic health disorders (e.g. type II diabetes mellitus) in 
childhood and adulthood [3, 16]. In addition, as per the ‘thin-fat’ baby syndrome 
theory [16] it has been proposed that although Indian children may be 
undernourished during the early years when exposed to a particular type of 
environment (e.g. exposure to energy-dense foods) their genetics may predispose 
them to obesity and associated chronic disorders in childhood and adulthood [16, 
58]. Therefore, it is important to address the issue of childhood obesity in Indian 
populations.      
 
Previous research predominantly conducted in the developed nations has examined 
maternal feeding practices as a potentially modifiable risk factor for childhood 
obesity [6]. Maladaptive feeding practices (e.g. pressure to eat) could be modified 
to promote positive feeding practices (e.g. responsive feeding), which are intended 
to preserve the children’s innate sensitivity to recognise their hunger and satiety 
cues and therefore, self-regulate their food intake [8]. This can assist in achieving 
and maintaining a healthy weight status from the early developmental years. 
However, there is a dearth of literature examining the feeding practices of Indian 
mothers in the context of childhood obesity. The overall aim of the present study 
was to explore and compare child-feeding practices of Indian mothers living in 
urban-affluent areas of Mumbai, India and Australia with children aged 1-5 years.  
   
8.2 SUMMARY OF THE METHODOLOGICAL PROCEDURE 
The study used a between group cross-sectional design. A total of 230 mothers in 
Australia and 301 mothers in Mumbai participated by completing a self-reported 
questionnaire. Eight child-feeding practices (restriction, monitoring, dietary 
modelling, pressure, passive, distractive feeding and two items measuring responsive 
216  
feeding) were measured using previously validated scales or single items, which are 
described in detail in Table 3.2. The child-feeding practices were studied as both 
independent and dependent variables. In Chapter Seven feeding practices were 
examined as independent variables to study its relationship with child-related 
dependent variables, namely picky eating, proxy indicators of dietary quality and 
weight status (Table 3.3). Feeding practices were studied as dependent variables in 
Chapter Six to examine their association with specific factors. These factors included 
potentially modifiable variables: maternal attitude regarding weight, self-efficacy in 
feeding and parenting and role of the mother-in-law in child-feeding, as well as non-
modifiable maternal and child characteristics (e.g. age, gender). Measurement details 
of these independent variables have been discussed in detail in Table 3.3. The 
researcher had the opportunity to compare maternal self-reported and measured 
heights and weight for a subset of children in the Mumbai sample, the implications of 
which will be further discussed in Section 8.4. Lastly, the pros and cons of the 
analytical approach used will be provided in Section 8.4. 
 
The study questionnaire was piloted with 14 mothers residing in Australia. It was not 
feasible (due to limited time and finances) to conduct a pilot study in Mumbai, India. 
A major limitation observed was that the feeding practices and eating behaviours 
measured using scales from validated questionnaires did not work well within the 
Mumbai sample. This was reflected by the borderline Cronbach’s alpha (α= 0.6) 
obtained by the Mumbai sample on the restriction scale from the CFQ [11] and very 
poor alpha values on scales selected from the CFPQ (e.g. pressure to eat: α= 0.33) 
[12] and the CEBQ (e.g. Satiety responsiveness: α= 0.29) [95]. Further details are 
provided in Chapter 4:4.1.1 and Chapter 5:5.1.1. Therefore, single items were used to 
measure pressure feeding and children’s picky eating behaviour. Further discussion 
regarding the use of a single item to measure behavioural aspects of child-feeding is 




8.3 SUMMARY OF THE MAIN FINDINGS 
8.3.1 Comparison of maternal and child characteristics between both samples  
Chapter Four described and compared the samples on a range of maternal and child 
characteristics. The majority of the mothers in both samples had a tertiary degree 
(Australia: 95%; Mumbai: 87%, p=0.005). The mothers in the Australian sample 
were slightly older (32±3.3 years vs 31±4.2 years, p<0.002) and their children 
(34±14.0 months vs 42±12.3 months, p<0.001) were younger than in the Mumbai 
sample. A higher proportion of mothers (BMI: ≥ 23 kg/m2: 51% vs 63%) and 
children (WFA Z-scores: >2.00: 2% vs 11%) in the Australian sample were 
overweight. With regards to maternal attitude regarding weight status, a considerable 
proportion of mothers who perceived themselves as underweight/healthy weight 
were actually overweight (Australia: 46%, Mumbai: 42%). A large proportion of 
mothers in both samples perceived their healthy weight and overweight children as 
underweight (Australia: 93%, Mumbai: 62%). Therefore, mothers in both samples 
underestimated their own and their child’s weight status. With respect to proxy 
indicators of dietary quality, the majority of mothers in both samples did not meet 
their recommended five serves of vegetables per day (Australia: 98%, Mumbai: 
99%) [13] and children in both group consumed 3-4 non-core food items daily. 
Almost three-quarters of mothers in both samples perceived their children as picky 
eaters (Australia: 71%, Mumbai: 73%). Lastly, mothers in the Mumbai sample 
(Mean scores: 2.7±0.9 vs 2.1±0.9, p<0.001) reported a greater level of influence 
from their mother-in-laws regarding child-feeding. Therefore, overall Chapter Four 
provided a detail description of both samples. 
  
8.3.2  Comparison of child-feeding practices between both samples 
Chapter Five provided an overview of the similarities and differences in child-
feeding practices used by mothers in both samples. No between group differences 
were observed for passive, distractive, pressure feeding practices, or dietary 
restriction. After controlling for the maternal and child covariates, mothers in the 
Australian sample used greater levels of dietary monitoring (mean scores: 3.9±1.0 vs 
3.3±0.9, p<0.001). Similarly, a higher proportion of mothers in the Australian sample 
used responsive feeding practices: mothers deciding ‘what’ (50% vs 33%, p= 0.002) 
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and children deciding ‘how much’ to eat (35% vs 25, p=0.004). These results suggest 
that mothers in the Australian sample were more likely to use positive child-feeding 
practices (monitoring and responsive feeding) [8, 132]. Adjusted results highlighted 
that mothers in the Mumbai sample used greater levels of dietary modelling to 
promote the intake of healthy foods in their children (mean scores: 4.1±0.8 vs 
3.9±0.8, p=0.003). As reported earlier, mothers’ proxy indicators of dietary quality 
showed that the majority in both samples did not eat the recommended five serves of 
vegetables per day. Therefore, Indian mothers’ understanding of ‘healthy foods’ 
warrants further qualitative investigation. In conclusion, controlling for covariates, 
differences in feeding practices were observed among mothers from the same 
cultural background but residing in different countries. Due to these between group 
differences it was decided to investigate factors associated with feeding practices 
(Chapter Six) and the relationship between feeding practices and child-related 
dependent variables (Chapter Seven) separately in each group.   
       
8.3.3 Association of potentially modifiable and non-modifiable variables with 
child-feeding practices in each sample 
Chapter Six investigated separately in each sample, factors that may be associated 
with Indian mothers’ feeding practices. Self-efficacy in feeding was associated with 
6/8 feeding practices assessed (restriction, dietary monitoring and modelling, passive 
and distractive and responsive feeding). The role of mother-in-laws in child-feeding 
was associated with two 2/8 (restriction and responsive feeding) child-feeding 
practices across both samples. These variables reported a consistent effect size (e.g. 
beta value of 0.2). However, mothers’ perceptions/concerns regarding their own and 
their child’s weight (three independent variables) were associated with only two 
feeding practices (distractive feeding and monitoring) and were not consistent or 
strong ‘predictors’ of child-feeding practices. Therefore, unique variables (self-
efficacy in feeding and role of mother-in-law in child-feeding) that have not 
previously been extensively researched within the context of child-feeding were 
important factors associated with Indian mothers’ feeding practices. In contrast, 
maternal attitude regarding weight that have been reported to influence Caucasian 
mothers’ feeding practices [22, 110] were not significantly associated with Indian 
mothers’ feeding practices. No specific maternal and child socio-demographic 
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characteristics (e.g. age, gender) were consistently associated with the feeding 
practices in either sample. The percent variance explained by the modifiable and 
non-modifiable variables was numerically higher in the Australian sample for five of 
the eight feeding practices (restriction, pressure, passive feeding, and responsive 
feeding measured using two items) in comparison to the Mumbai sample. However, 
overall, only a small proportion of variance (6%-22%) in child-feeding was 
explained. This indicates other factors need to be explored that may further explain 
Indian mothers’ child-feeding practices, including the influence of other family 
members (e.g. husband, maternal grandmother) and cultural beliefs around child-
feeding. Overall the chapter identified potential variables (self-efficacy in feeding 
and influence of mother-in-law on feeding) that should be considered when 
designing child-feeding interventions for Indian mothers.                  
 
8.3.4 Relationship between feeding practices and child-related dependent 
variables in each sample 
Chapter Seven examined the association between feeding practices and child-related 
variables (picky eating behaviour, proxy indicators of dietary quality, and weight 
status) in each sample. In the Mumbai sample, no association between feeding 
practices and child-related variables remained significant after controlling for 
maternal and child covariates. In the Australian sample, specific child-feeding 
practices (dietary monitoring, distractive feeding, and maternal role modelling of 
healthy foods) were significantly associated with the child-related variables after 
adjusting for covariates. Similar to previous research with Caucasians [126, 134], 
dietary monitoring appeared to be a positive feeding practice as it was associated 
with lower intake of non-core foods (β=-0.2, p=0.02). Distraction during feeding 
appeared to be a maladaptive child-feeding practice as it was associated with higher 
picky eating behaviour (OR: 2.8, CI: 1.2-6.5, p=0.02). Contrary to previous research 
[138, 139], Indian mothers’ role modelling of ‘healthy’ foods was associated with 
higher WFA Z-scores (β=0.2, p=0.04). This finding emphasises that qualitative 
studies are required to explore Indian mothers’ definition of ‘healthy’ foods. It was 
suggested that the Australian sample may benefit from child-feeding interventions as 
two (dietary modelling and distractive feeding) of the three feeding practices were 
not favourably associated with the dependent variables (i.e. higher WFA Z-scores, 
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picky eating). However, a consistent pattern of association between feeding practices 
and child-related dependent variables was not observed in either sample. 
 
8.4 STRENGTHS AND LIMITATIONS 
Early research exploring child-feeding practices of Indian mothers: The present 
study is one of the first to describe child-feeding practices of Indian mothers and to 
compare migrant Indian mothers in Australia with Indian mothers residing in 
Mumbai, India. The study is the first to evaluate sub-scales of validated 
questionnaires namely, the CFQ [11] and the CFPQ [12], and to report and discuss 
their psychometrics (Cronbach's α) in Indian samples. Single items measuring 
culturally-specific feeding practices (passive and distractive feeding) and scales 
investigating factors influencing Indian mothers’ child-feeding practices (e.g. the role 
of mother-in-laws in child-feeding) were developed for the study and evaluated.   
 
Study design: The study was cross-sectional. Therefore, although factors that may 
‘predict’ and ‘outcomes’ that may be associated with child-feeding practices were 
investigated, causal relationships cannot be inferred and longitudinal effects could 
not be examined. For example, picky eating has been examined as both a predictor 
[86] and an outcome [122] of pressure feeding practices. In the present study picky 
eating was studied as a dependent variable because between young (1-5 years) 
children’s eating behaviour and mothers’ feeding practices, feeding practices are 
more directly modifiable.  It is difficult to identify the direction of relationships 
within the context of child-feeding and associations may be bidirectional as mother 
and child may respond to each other’s behaviour. For example, mothers may be 
concerned about their child’s overweight status and therefore overtly restrict their 
child’s intake of non-core foods [55]. However, overt restriction may in turn promote 
a desire to consume the restricted food item [7]. In addition, it would have been 
premature to invest in a longitudinal study before an exploratory study to examine 
Indian mothers’ feeding practices, identify potential variables of interest (e.g. factors 
influencing feeding practices), and the applicability of existing tools. Therefore, the 
cross-sectional design was the only feasible option within the context of this doctoral 




Sampling technique: Participants in the Australian and Mumbai samples were 
recruited using a convenience sampling technique. Thus, the findings may be mainly 
limited to the Gujarati, Punjabi, and Marathi speaking Indian communities that 
participated in highest proportions. This may be because the researcher and her 
associated network of friends and family predominantly belong to the Gujarati 
community. In Australia, the place of worship for the Punjabi community 
(Gurudwara) was an important source of recruitment. Mumbai is mainly inhabited by 
the Marathi-speaking community.  
 
Sample size and data analysis: The study had a relatively large sample size (N= 
531). The Australian (n=230) and Mumbai (n=301) samples were analysed 
separately and trends across the samples were compared ad hoc in two chapters that 
examined the variables associated with feeding practices (Chapter Six) and the 
relationship between feeding practices and child-related dependent variables 
(Chapter Seven). This was decided for the following reasons: as highlighted in 
Chapter Three most (71%) of the participants in the Mumbai sample were recruited 
from private medical clinic, whereas all participants in Australia were sourced from 
social networks (e.g. Indian community organisations). These different sources of 
recruitment could also have contributed to differences in participant characteristics.  
 Chapter Four confirmed that participants in both samples differed on maternal and 
child characteristics (e.g. age, weight status, children’s intake of core and non-core 
foods, influence of the mother-in-law in child-feeding). Similarly, Chapter Five also 
observed differences in the child-feeding practices (dietary modelling, monitoring 
and responsive feeding) of mothers in both samples. Additionally, in comparison to 
the Mumbai sample, the internal consistencies for the selected child-feeding scales 
(maternal dietary modelling, restriction, and monitoring) were relatively higher in the 
Australian sample (Table 5.1). Therefore, the two samples were studied separately to 
minimise the attenuation of effect size due to noise in the data and/or real differences 
in the patterns of association between the samples. 
 
The potential impact of multiple comparisons needs to be acknowledged. All 
preliminary results in which bivariate associations were tested were subsequently 
followed-up using multivariable regression analyses to reduce the risk of type 1 error 
associated with multiple comparisons. Nevertheless, 16 regression models were 
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tested in Chapter Six alone and the risk of type 1 error remained. To minimise this 
risk, all independent variables were examined together in one regression model and 
screening for multicollinearity was always conducted. Finally, although the 
correlations between feeding practices were not accounted for statistically these are 
presented in Appendices 21-22.  
 
Weak to moderate effect sizes (e.g. beta value between 0.1-0.2) were generally 
observed when examining associations in the present study, specifically regarding 
factors associated with the feeding practices (Chapter Six) and the relationship 
between feeding practices and child outcomes (Chapter Seven). A few factors may 
explain these findings. Firstly, the effect size in some cases could reflect a 
‘restriction in range’. For example, in both samples a very small proportion of 
children were classified as overweight/obese (Australia: n=21, Mumbai: n=6) and 
only a handful of mothers perceived their child as overweight (Australia: n=1, 
Mumbai: n=11). However, dietary restriction is believed to regulate food intake of 
children who are actually overweight or are perceived by their parents as overweight 
[6]. Therefore, the association between restriction and children’s weight status could 
be under-explored. Secondly, the use of single items to measure feeding practices 
(e.g. pressure feeding measured as parental coercion to finish all food on the plate) 
may not capture the multiple strategies that constitute a feeding practice. This could 
also be responsible for the weak to moderate effect size observed. Lastly, as 
emphasised earlier, the present study is one of the first exploratory studies to 
examine child-feeding practices of Indian mothers. Further investigation is required 
regarding other potential factors (e.g. cultural beliefs, role of the extended family 
members) that may be strongly associated and could therefore further explain Indian 
mothers’ decisions around child-feeding.      
 
Self-reported data: Data were collected using self-reported questionnaires that have 
been used in previous research
 
[94, 116, 121, 151] and found to be reliable [236]. 
However, self-reporting errors and biases (e.g. social desirability bias) cannot be 
ruled out. Bias related to self-report may have been smaller in the Australian sample. 
This is because most (77%) of the participants in Australia completed the 
questionnaire online. Thus, there was no interaction between the researcher and 
participants. In Mumbai, the majority (97%) of mothers completed a hardcopy 
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questionnaire handed directly to them by the researcher or the receptionist at the 
private medical clinic. An alternative to self-report is direct observation, however, 
this method has limitations such as acquiescence and observer bias [92]. The present 
study showed that mothers’ underreported their child’s height but no discrepancy 
was observed between the researchers measured weight and the mothers reported 
child weight for a subset of children in the Mumbai sample (Chapter 3:3.6.4). This 
finding was similar to research conducted with mothers of 3-19 year olds that found 
no significant difference between maternal reports of child weight and actual 
measured weight [33, 113]. This supports the decision to use maternal self-reported 
weight data (WFA Z-scores) for children aged 1-5 years. However, it should be 
acknowledged that the BMI Z-scores are considered ideal for categorising the child’s 
weight status aged ≥ two years [209]. 
  
  
Single items to measure feeding practices and other independent variables: 
Single items were used to measure independent variables such as maternal 
perceptions of their own weight, and concerns or perceptions of their child’s weight. 
These items have high face validity and have been used in other studies [9, 10, 151, 
153]. Due to the lack of culturally-specific validated scales (e.g. passive and 
distractive feeding) and lower internal consistency of currently validated scales such 
as the pressure to eat scale [12], in the Mumbai sample, single items were used to 
measure child-feeding practices. Single items may not extensively capture the 
different strategies that constitute a feeding practice. This limits the degree to which 
the research objectives could be explored and restricts the applicability of findings. 
For example, the single item used to measure pressure feeding in this thesis was not 
associated with perceptions of pickiness. However, when the entire pressure to eat 
scale [12] was used in the paper published from this thesis (Appendix 23), pressure 
feeding (Australian sample examined only) was significantly associated with 
pickiness even after controlling for covariates [235]. 
 
Proxy indicators to measure outcome variables: children’s picky eating behaviour 
in the study was measured using a single item with high face validity (Chapter 3: 
3.6.2). This is because the food fussiness scale from the CEBQ [95] had poor internal 
reliability in the Mumbai sample (α= 0.51 vs 0.79: Australia). The single item has 
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been used extensively in the wider literature [9, 10, 79, 80, 83, 88]. However, it may 
not capture the range of behaviours which constitute picky eating. In addition, once 
again it would be useful to acknowledge that maternal perceptions of pickiness may 
be subjective in nature, especially in the young age group studied (1-5 years). 
Mothers may have found it difficult to identify whether food refusal signals actual 
pickiness (child consuming a restricted variety of food even after appropriate 
numbers of repeated food exposure) [79] or a response to satiety (young children’s 
non-verbal cues not clearly understood, e.g. spitting food) [10, 92] or a natural 
evolutionary instinct to avoid new foods (neophobia) especially bitter/sour in taste 
[91, 123, 124] or a combination of these. Therefore, the present findings examining 
parental perceptions of pickiness (Chapter Seven) should be interpreted with caution. 
As highlighted in Chapter 7:7.1.4 another limitation was that children’s food intake 
(yes vs no) was studied using a limited list of core and non-core food items (N=49) 
consumed by the children 24 hours prior to completion of the questionnaire. 
Although this assessment method has been used in a previous study [92] it may not 
comprehensively capture children’s dietary quality as well as a 24 hour food recall or 
a food frequency questionnaire. Lastly, as acknowledged in sub-section 8.4 the use of 
WFA Z-scores over BMI Z-scores although justifiable is not the ideal indicator of 
measuring the children’s weight status.       
 
Generalisation of findings: The findings may be limited to urban-affluent Indian 
mothers and their young children from Mumbai and living in Australia for 1-8 years. 
However, these target groups were of interest as the prevalence of childhood obesity 
is rising within these populations [1, 56]. Based on previous research, it could be 
suggested that the study findings might be applicable to other Asian immigrant 
populations residing in Australia such as the Chinese [204].  Comparison of data 
from the Australian Indian sample from this thesis (n= 203, age 1-5 years) and an 
Australian Chinese sample (n=216; age 1-4 years) demonstrated a similar pattern for 
picky/fussy eating behaviour using the fussiness scale from the CEBQ [95] (mean 
score: 2.8±0.7 for both samples) [204]. In the same way, the importance of the 
mother-in-law in child-feeding has been recognised in both cultures, Indian [179] 




8.5 IMPLICATIONS FOR FUTURE RESEARCH  
Scales measuring child-feeding practices of Indian mothers: Unacceptably low 
Cronbach's α value [194] were noted for the CEBQ [95] and pressure to eat scale of 
the CFPQ [12] in the Mumbai sample. As such, validated, culturally-specific scales 
for measuring Indian mothers’ feeding practices and children’s eating behaviour are 
needed. Culturally relevant single items such as passive and distractive feeding could 
be combined with the pressure feeding scale to develop a culturally-specific scale to 
capture coercive feeding practices that Indian mothers may use to promote food 
intake among children.  
 
Infant feeding guidelines and recommendations: Infant and young child feeding 
guidelines need to be developed that recognise the increasing obesity risk 
experienced by Indian children residing in urban-affluent sections of India. As 
noted earlier (Table 5.2), a considerable proportion of Indian mothers were using 
coercive feeding practices (passive, distractive, and pressure feeding). These 
practices aim to promote food intake in children by regulating what as well as how 
much children eat. To some extent, this is consistent with the national Indian 
infant feeding guidelines [63] The guidelines recommend that young children (6-
24 months) are breastfed and given milk and milk products daily, solid foods at 
least 2-4 times per day, and foods from 3-4 food groups daily. The guidelines 
particularly emphasise feeding infants frequently and provide suggestions to 
increase the energy-density of foods, such as adding oil, ghee or sugar. However, 
these guidelines focus on undernutrition and could be inappropriate for 
populations experiencing a rise in childhood obesity and nutritional transition (i.e. 
children living in urban-affluent areas of India) [4, 25]. Therefore, new guidelines 
should promote feeding practices that address these issues. For instance, mothers 
could be supported to adopt more responsive feeding practices such as allowing 
their child to decide ‘how much’ to eat while taking responsibility for ‘what’ foods 
their child should be offered [146]. Instead of feeding their child frequently,  
mothers can be guided to appropriately recognise and respond to their child’s 
hunger and satiety cues [8]. Awareness can be raised regarding the importance of 
providing nutrient dense rather than increasing or providing energy-dense foods 
[55]. Mothers can be guided to recognise their child’s developmental feeding skills 
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and encourage self-feeding (e.g. the child is able to sit independently and hold 
spoons, cups) [149]. This can promote autonomy in feeding and avoid overfeeding 
[146]. Therefore, developing national guidelines that promote positive child-
feeding practices in the context of overnutrition for children living in urban-
affluent sectors of India may be one of the measures to address childhood obesity.        
    
Qualitative research: Both quantitative methods and qualitative methods for data 
collection should be considered. A pilot study was conducted in Australia only, as it 
was not feasible in Mumbai due to pragmatic issues related to a PhD project. 
However, the researcher received anecdotal feedback from mothers recruited in 
private clinics in Mumbai and through friends and family that the child-feeding 
practice scales (the CFQ and CFPQ) [11, 12] and the CEBQ [95] was “extremely 
long and several questions seemed repetitive”. Mothers anecdotally admitted to 
losing patience and interest in completing those sections. This may partly explain the 
borderline Cronbach’s alpha (0.6) obtained by the Mumbai sample on the restriction 
scale from the CFQ and very poor alpha values on scales selected from the CFPQ 
(e.g. pressure to eat: α= 0.33) and the CEBQ (e.g. Satiety responsiveness: α= 0.29). 
The mothers in the Mumbai sample reported that they preferred being interviewed 
than completing a lengthy questionnaire. Thus, qualitative methods such as in-depth 
interviews or focus groups could be used. Additionally, quantitative data could be 
collected using methods such as structured interviews to deliver existing validated 
tools (e.g. CEBQ) [95]. These methods may improve the reliability and validity of 
the data collected.  
  
Acculturation in migrant Indians: Validated scales need to be developed to 
measure general acculturation and specifically dietary acculturation among Indians 
settled overseas. Proxy indicators of acculturation are generally measured using 
single items such as the minority group’s length of stay in the host country, 
languages spoken, and the child’s and the parent’s country of birth [5]. There are a 
few validated scales that have been developed to measure acculturation in specific 
migrant ethnic communities such as American-Mexicans [237], American-
Hispanics [238] and American-Chinese [239]. Additionally, a few scales have 
been specifically designed to study dietary acculturation in the Chinese 
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communities settled in the US [5, 240]. No scales were identified that measured 
general or specific dietary acculturation in migrant Indian populations.   
 
Factors influencing Indian mothers’ feeding practices: When planning 
interventions to promote positive child-feeding practices for Indian mothers in 
Australia and Mumbai, it is advisable to consider influential factors such as mothers’ 
self-efficacy in feeding and the role of other family members in child-feeding (e.g. 
father, mother-in-law). For example, it may be useful to involve mother-in-laws in 
interventions regarding appropriate child-feeding practices and any implications for 
the development of children’s dietary preferences and weight. The present study did 
not collect data on participant’s partner’s ethnic background (Indian vs non-Indian). 
Future research can examine whether Indian mothers feeding practices are influenced 
by their partners ethnicity.         
 
Maternal concerns regarding children’s weight status: Further research is 
required to explore reasons for maternal concerns regarding child weight status. 
Although maternal weight concern was not a crucial factor associated with feeding 
practices (Chapter 6:6.1.2) in either sample, mothers showed concern about their 
child’s weight even though most were a healthy weight (WFA Z scores: ≥-2.00 to 
≤2.00) and were perceived by their mothers as having a healthy weight (Chapter 
4:4.1.2). 
 
Indian mothers interpretation of modelling ‘healthy’ foods: In both samples, high 
mean scores for role modelling of healthy foods were observed (Table 5.2), but 
incongruently modelling was associated with higher weight status (WFA Z-scores) in 
the Australian sample (Chapter 7:7.1.2). Further longitudinal or observational 
research is warranted to examine the direction of associations and mechanisms 
underlying the relationship between maternal role modelling of healthy foods and 
children’s weight status.     
       
Child-feeding practices of Indian mothers: Future research should also compare 
and contrast feeding and dietary practices between specific Indian communities such 
as Punjabi, Marathi, Sikh, and Bengali. Dietary diversity may exist for type of food 
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items consumed, food preparation methods, and child-feeding and rearing practices 
between Indian communities [27, 200, 201, 230].  
 
The present study is one of the first to explore behavioural aspects of child-feeding in 
Indians and provides a first step to developing evidence based practice guidelines 
related to early feeding in this cultural group. A few ‘take home messages’ can be 
derived from the present research that can guide health professionals when 
interacting with individuals of Indian ethnic background.   
 
 
Implications for practice  
 
1. Health practitioners should educate Indian mothers to correctly interpret their 
own and their child’s weight status. Similar to the wider literature [22, 110], 
Indian mothers in both samples underestimated their own and their child’s 
weight status (Chapter 4:4.1.2). As highlighted earlier (Section 8.3) a 
considerable proportion of mothers who perceived themselves as underweight 
or a healthy weight were actually overweight. Similarly, mothers perceived 
their healthy weight or overweight child as underweight. Therefore, clinicians 
may need to assist Indian mothers to more accurately interpret their own and 
their child’s weight as healthy or otherwise.  
 
2. The proxy indicators of dietary quality have represented a need for health 
professionals (e.g. dietitians and nutritionists) to create awareness and 
promote healthy dietary patterns in Indian mothers and their children. No 
different from the wider population [92, 222], almost all mothers in both 
samples did not meet their recommended intake of vegetables [13], and 
almost all children consumed (yes/no) non-core food items in the 24 hours 
prior to the questionnaire being completed (Chapter 4:4.1.2). 
 
3. A considerable proportion of Indian mothers in both groups were using 
maladaptive feeding practices (passive, distractive, and pressure feeding) 
(Table 5.2). Higher use of distractive feeding was associated with an 
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unfavourable child-related outcome (higher perceptions of pickiness) in the 
Australian sample Chapter 7:7.1.2). In contrast, mothers in both groups had 
high mean scores for the use of the positive child-feeding practice of dietary 
monitoring (Table 5.2). Additionally, monitoring was favourably associated 
with lower intake of non-core foods in the Australian sample (Chapter 
7:7.1.2). Therefore, with regards to the use of coercive feeding practices, 
health professionals and practitioners need to increase awareness regarding 
appropriate infant feeding practices among both Indian mothers living in 
Australia and Mumbai, and encourage the use of positive child-feeding 
practices such as dietary monitoring.      
 
8.6 CONCLUSION 
In conclusion, this is one of the first quantitative studies to explore child-feeding 
practices of Indian mothers residing in Australia and urban-affluent areas of 
Mumbai. As expected, the majority of the sample had a tertiary degree and were 
affluent. At least half of the mothers in both samples were overweight or obese. 
However, a considerable proportion of mothers who perceived themselves as 
underweight or a healthy weight were actually overweight. The highest proportions 
of children were classified as a healthy weight based on WFA Z-scores. However, a 
large proportion of mothers were concerned about their child’s weight status and 
perceived their healthy weight and overweight child as underweight. Therefore, 
mothers underestimated their own and their children’s weight status. Differences in 
child-feeding practices were noted among mothers from the same cultural 
background but living in different countries. Mothers in Australia were more likely 
to use positive child-feeding practices such as dietary monitoring and responsive 
feeding. Additionally, monitoring, maternal role modelling of healthy foods, and 
distractive feeding practices showed associations with child-related dependent 
variables even after controlling for covariates. Similar to research findings from 
Caucasian populations, monitoring Indian children’s intake of energy dense non-core 
foods could be proposed as a positive feeding practice as it was associated with 
lower intake of non-core foods. It could be argued that distractive feeding may be a 
maladaptive practice as it was associated with higher perceptions of picky eating 
230  
behaviour. Mothers’ interpretation of role modelling of ‘healthy’ foods requires 
further exploration. Lastly, maternal self-efficacy in feeding and role of the mother-
in-law in child-feeding may have consistent associations with Indian mothers’ 
feeding practices in comparison to maternal attitudes regarding weight. These 
preliminary findings have implications for future research and practice aiming to 
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Appendix One: Association between picky/fussy eating and children’s dietary quality indicators and weight 
Author. Year; 
country  





Cross-sectional study design  
Preschool children aged: 4 months-3years  
Carruth et al., 2004 
[79]; US 
N=3022, Age: 4-24 
months, Ethnicity: 
Caucasian (77%)  
Single item assessing picky 
eating  
24 hour dietary recall: Children’s 
intake: macro and micro nutrient 
analysis and total kcal/day 
 
(CDC. 2000): WFA percentiles  
 Picky eaters ↓mean energy, macro and micro nutrient 
intake than non-picky eaters  
 
↑proportion of picky eaters (24% vs 18%) consumed 
sweetened food items (e.g. sugary breakfast cereals)  
 
Children in the ↑WFA percentile (75th – 100th) less likely 
to be picky eaters (OR: 0.7, CI: 0.5-0.9) 
Carruth et al., 1998 
[80]; US 
N=118, Age: 2-3 
years, Ethnicity: 
Caucasian  
20 items assessing picky 
eating. Studied as IV and 
DV 
 
Dietary variety score: number of 
serves/food group/day 
 
Dietary diversity score: total number 
of foods consumed over 3 days  
Picky eaters ↓ acceptance of new foods (p=0.0001) and 
their mothers more often prepared separate meals 
(p=0.0001) than non-picky eaters  
 
Picky eaters ↓dietary variety (p=0.009) and diversity 
(p=0.03) scores  
Wider age range: 3-12 years 
Ekstein et al., 2010 
[81]; Israel 
N=170, Mean age: 3 
years, Ethnicity: not 
reported  
Items assessing parents 
perception of 
unwillingness show by the 
child to eat familiar or new 
foods for >1 month 
(CDC. 2000): WFH <5
th
 percentile: 
underweight   
↑picky eaters associated with ↑underweight  
OR: 3.6 (CI: 1.2-10.7), p=0.03  
 
Webber et al., 2009 
[84]; UK 
N=406, Age: 7-12 
years, Ethnicity: 
Caucasian (70%) 
CEBQ: food fussiness 
scale  
(British growth charts. 1990): BMI Z-
scores  
↑fussiness in girls associated with ↓BMI Z-scores  










Jacobi et al., 2008 
[83]; Germany 
N=426, Age: 7-12 
years, Ethnicity: not 
reported 
Single item assessing picky 
eating  
Child eating related correlates of 
picky eating: e.g. eating limited 
number of foods 
 (Standford Feeding Questionnaire) 
 
Food preference list: food items 
children avoid/prefer to eat  
 
Picky eaters ate limited variety of foods (F(26332)=132, 
p=0.001, showed ↓acceptance of new foods (F(26332)=82, 
p=0.001) and their mothers more often prepared separate 
meals (F(26332)=37, p=0.001) than non-picky eaters  
 
Core foods such as fruits, vegetables, diary and meat 
products were avoided more often by picky eaters 
(p=0.001)   
Galloway et al., 2003 
[82]; US 
N=192, Age: 7 years, 
Ethnicity: not 
reported 
CFQ: Picky eater scale 
(not included in the 
validated version of the 
questionnaire)   
24 hour three days dietary recall: 
Children’s intake of vegetables  
↑picky eating associated with ↓intake of vegetables 
(F(3,186)=4, p<0.05  
Prospective study design  
Preschool children aged: 0-5 years  
Dubois et al., 2007 
[85]; study: 3 years; 
Canada 
N=1498, Age: 2.5, 
3.5 and 4.5 years, 
Ethnicity: not 
reported 
Study-developed : Three 
items assessing picky 
eating (assessed all three 
years)   
(CDC. 2000): BMI percentiles 
measured at age 4.5 years  
↑picky eaters associated with being underweight (BMI 
<10
th
 percentile) (OR: 2.4, CI: 1.4-4.2, p<0.05) 
Jacobi et al., 2003 
[87]; study: 2 years; 
Germany 
N=135, Age: birth-5 
years, Ethnicity: not 
reported 
Single item assessing picky 
eating at 3.5 and 5 years 
Child eating related correlates of 
picky eating at 4 and 5 years: e.g. 
eating limited number of foods  
(Standford Feeding Questionnaire) 
Picky eaters ate limited variety of foods, especially 
vegetables (F(1,131)=97.8, p <0.0001), their mothers more 
often prepared separate meals (F(1,131)=6.9,p=0.01) than 
non-picky eaters  
 
Wider age range:2-11 years 
Mascola et al., 2010 
[88]; study: 4 years; 
US 
N=120, Age: 2 to 11 
years, Ethnicity: 
Caucasian (83%) 
Single item assessing picky 
eating  
 
Assessed yearly from age 
2-4 and then 9-11 years  
Child eating related correlates of 
picky eating: e.g. eating limited 
number of foods 
(Standford Feeding Questionnaire) 
 
Assessed yearly from age 2-4 and 
then 9-11 years 
Picky eaters ate limited variety of foods (F(1,115)=104, 
p=0.001),  showed ↓ acceptance of new foods (F(1,115)=41, 
p=0.001) and their mothers more often prepared separate 









Galloway et al., 2005 
[86], study: 2 years; 
US 
N=173, Age: 7 years, 
Ethnicity: Caucasian 
CFQ: picky eating scale 
(not included in the 
validated version of the 




Three 24 hour dietary recall: at age 9 
years: total macro and micro nutrient 
analysis and comparison to RDA  
 
 
(CDC. 2000): BMI Z-scores   
DEXA: total fat mass at age 9 years 
Picky eaters fibre intake ↓than non-picky eaters (β=0.7, 
p=0.001) 
 
Picky eaters micro-nut (Ca, Fe, folate, Vit A, C, E, B6, Mg 
and Zn) intake ↓than non-picky eaters (β=0.5, p=0.001) 
 
Picky eaters ↓serves of fruits and vegetables than non-
picky eaters (β=-0.2, p=0.05) 
 
Picky eaters ↓BMI Z-scores and body fat mass than non-
picky eaters (p<0.05)  
 
Abbreviation: ↑: higher, ↓: lower, CFQ: Child Feeding Questionnaire [11], CEBQ: Children’s Eating Behaviour Questionnaire [95]; CDC: Centers for Disease Control and 
















Appendix Two: Association between child-feeding practices and child-related dependent variables (picky eating, diet quality and weight status) 
 
Table A 1: Cross-sectional associations between child-feeding practices and picky/fussy eating 
Author. Year; 
country  




Covariates Key results 
Cross-sectional study design  
Preschool children aged: 2-4 years  
McPhie et al., 2011 
[120]; Australia 
N=175, Age: 2-4 years, 
Ethnicity: not reported 
CFQ: pressure to eat 
scale 
CEBQ: food fussiness scale Maternal: education, 
weight, income  
↑pressure to eat associated with ↑fussiness 
(β=0.3, p<0.01) 
Gregory et al., 2010 
[121]; Australia 
N=183, Age: 2-4 years, 
Ethnicity: not reported  
CEBQ: food fussiness 
scale  
 
CFQ: concern about child 
being underweight scale  
CFQ: pressure to eat scale  Maternal: weight, 
education 
↑underweight concern (β=0.4, p<0.001) 
mediated the association between ↑fussiness 
and ↑pressure to eat (β=0.2, p=0.006) 
Carruth et al., 1998 
[80]; US 
N=118, Age: 2-3 years, 
Ethnicity: Caucasian  
Single item assessing 
coercion during feeding  
20 items assessing picky 
eating. Studied as IV and DV 
Not reported  ↑ coercive feeding associated with ↑ picky 
eating (p=0.0001) 
 
Wider age range: 3-12 years 
Van der Horst, 2012 
[103]; Switzerland 
N=305, Age: 6-12 years, 
Ethnicity: not reported 
CFQ: pressure to eat and 
restriction scale  
CEBQ: food fussiness scale  Covariates investigated: 
child: age, gender, 
weight  
 
Covariates adjusted: not 
reported  
↑pressure to eat associated with ↑fussiness 
(r=0.2, p<0.01) 
 
↑restriction associated with ↑fussiness 
(β=0.2, p<0.01) 
Powell et al., 2011 
[104]; UK  
N=104, Age: 3-6 years, 
Ethnicity: Caucasian 
(89%) 
CFPQ: pressure to eat 
and restriction for health 
and weight scale   
CEBQ: food fussiness scale  Covariates investigated: 
child: weight, birth order 
Maternal: age, weight, 
education, income  
 
Covariates adjusted:  
Child: age, gender, 
temperament  
↑pressure to eat associated with ↑fussiness 
(r=0.2, p<0.05) 
 
↑restriction for health associated with 








Covariates Key results 
Webber, et al., 2010 
[94]; UK 
N=213, Age: 7-9 years, 
Ethnicity: Caucasian 
(62%) 
CEBQ: food fussiness 
scale  




↑fussiness associated with ↑pressure to eat 
(β=0.2, p<0.01) 






Table A 2: Prospective associations between child-feeding practices and picky/fussy eating 
Author. Year; 
country  




Covariates Key results 
Prospective study design 
Preschool children aged: 2-4 years 
Gregory et al., 2010 
[21]; study: 1 year; 
Australia 
N= 156, Age: 2-4 years, 
Ethnicity: not reported 




modelling scale  
 
Assessed at baseline and 
after one year at follow-
up   
CEBQ: food fussiness scale 
  
Assessed at baseline and 
after one year at follow-up   
Child: baseline fussy 
eating, age, gender 
Maternal: weight, 
education, age 
↑modelling at baseline associated with 
↓fussiness at follow-up (β=-0.2, p=0.002) 
 
↑pressure to eat at baseline associated with 
↑fussiness at follow-up (r=0.2, p<0.01) 
Wider age range: 7-9 years 
Galloway et al., 2005 
[86], study: 2 years; 
US 
N=173, Age: 7 years, 
Ethnicity: Caucasian 
CFQ: pressure to eat at 
age 7 years 
CFQ: picky eating at age 9 
years:  
Not reported  ↑ pressure to eat at age 7 associated with ↑ 
picky eating at age 9 (β=0.2, p=0.01) 
 
Abbreviation: ↑: higher, ↓: lower, CFQ: Child Feeding Questionnaire [11], CEBQ: Children’s Eating Behaviour Questionnaire [95] 




Table A 3: Cross-sectional associations between child-feeding practices and children’s dietary quality indicators 
Author. Year; 
country  




Covariates Key results 
Cross-sectional study design  
Preschool children aged: 6 months-5 years  
Murashima et al., 2012 
[18]; US 
N=330, Age: 3-5 years, 
Ethnicity: Caucasian 
(57%), African (22%) 
 
Non-directive control 
scale: covert restriction 
FFQ: children’s intake: 
number of core and non-core 
food item/week  
 
Not reported ↑Non-directive control (covert restriction) 
associated with ↓non-core foods (β=-0.2, 
p<0.05) 
 
↑Non-directive control (covert restriction) 
associated with ↑core foods (β=0.4, p<0.001) 
McGowan et al., 2012 
[132]; UK 
N=434, Age: 2-5 years, 
Ethnicity: Caucasian 
(76%) 
CFQ: monitoring scale 
 
Single item: mothers 
intake: average serves (g) 
of FV consumed/week  
 
  
Single item: children’s 
intake: average serves (g) of 
FV consumed/week  
 
 
Child: age, gender 
Maternal: education, 
ethnicity 
↑ monitoring associated with ↑F (β=0.3, 
p=0.02), ↑ V (β=0.1, p=0.03), ↓non-core 
(β=-0.2, p=0.01) food intake 
 
↑mother’s intake of F (β=0.3, p<0.001), V 
(β=0.4, p<0.001), non-core food (β=0.3, 
p=0.03) and drinks (β=0.3, p<0.001) 
corresponded to children’s intake of those 
foods   
Hart et al., 2010 [138]; 
US 
 
N=98, Age:  6-18 months, 
Ethnicity: African (92%) 
FFQ: mothers intake: 
number of core and non-
core food items 
consumed/day  
 
FFQ: children’s reported 
intake: number of core and 




Maternal: age, income  
↑mothers vegetable (β=0.2, p<0.05), F 
(β=0.4, p<0.001) and snack intake (β=0.3, 
p<0.05) corresponded to children’s intake of 
those foods   
Coulthard & Blissett, 
2009 [105]; 
UK 
N=73, Age: 2-5 years, 
Ethnicity: Caucasian 
(96%) 
CFQ: restriction scales  
 
Single item: mothers 
intake: average serves (g) 
of FV consumed/week  
 
Single item: children’s 
intake: average serves (g) of 
FV consumed/week  
 
 
Child: age, gender, child 
neophobia 
Maternal: education, core 
and no. of non-core foods 
offered to children  
↑ restriction associated with ↓FV intake (r=-
0.2, p<0.05) 
 
↑maternal FV associated with ↑children’s 








Covariates Key results 
Gubbels et al., 2009 
[106]; Netherlands 
N=2578, Age: 2 years, 
Ethnicity: Caucasian 
(97%) 
Single item: overt 
restriction (no reward)  
FFQ: children’s intake: 
number of core and non-core 
food item consumed/week  
 
Child: temperament,  
eating behaviour, weight,  
age, gender, hours at day 
care  
Maternal: employment, 
education, age, ethnicity  
↑restriction associated with ↓non-core food 
e.g. sweets (β=-0.2, p≤0.01) and soft drinks 
(β=-0.2, p≤0.01)  intake  
 
↑ restriction associated with ↑core food 
intake: F (β=0.1, p≤0.05) and V (β=0.1, 
p≤0.05)  
Fisher et al., 2002 
[125];  US 
N=192, Age: 5 years, 
Ethnicity: Caucasians 
CFQ: pressure to eat 
scale  
 
FFQ: mothers FV intake 
when child aged 5 years: 
number  and type of FV 





Three 24 hour dietary recall: 
children’s reported: total 
macro and micro nutrient 
analysis compared to RDA 
Not reported  ↑ pressure associated with ↓FV intake (β=-
0.2, p<0.05) 
 
↑ pressure associated with ↓micro-nutrient 
intake (Ca, Fe, folate, Vit A, C, B6  and Zn) 
(β=-0.1, p<0.05) 
 
↑ maternal FV intake associated with ↑ 
children’s FV intake (β=0.2, p<0.05) 
Wider age range: 2-11 years 
Gross, et al., 2010 
[139]; US 
 
N=93, Mean age: 9 years, 
Ethnicity: Caucasian 
(54%), African (27%), 
Hispanics (11%) 
Single item: children’s 
report of parents intake of 
number of FV eaten in 
the last 24 hour   
FFQ: children’s reported 
intake: mean number of FV 
intake/day  
Not reported Students whose parents reported eating FV 
the previous day had ↑daily intake of FV 
than those who did not (F(2,90)=3.89, P=0.02) 
Vereecken et al., 2010 
[98]; Belgium 
N=56, Mean age: 3.5 
years,  
Ethnicity: Flemish 
CFSQ: coercive feeding 
scale  
 
FFQ: parents intake: 
serves (g) of FV/day 
FFQ: children’s intake: FV 
over 3 months: serves (g) 
Not reported ↑coercive feeding associated with ↓vegetable 
intake (β=-0.1, p=0.02)  
 
↑ parents fruit (β=0.3, p<0.001) and 
vegetables (β=0.2, p<0.001) intake 

















CFQ: pressure to eat 
scale  
 




FFQ: children’s intake: 
serves (g) of core and non-
core foods consumed/day 
 
 
Child: age, gender, 
weight 
Maternal: weight, 
education, income  
↑pressure associated with ↑non-core foods 
(β=0.3, p=0.004) 
 
↑reward associated with ↓FV intake (β=-0.3, 
p=0.003) 
Arredondo et al., 2006 
[126]; US 
N=812, Mean age: 6 years, 
Ethnicity: Latino  
Study-developed: 
pressure to eat (including 
food as reward) scales  
Adapted from CFQ: 
monitoring scale 
FFQ: children’s intake: core 
and non-core food items: 
never to at least once a 
month 
Child: weight, gender 





↑monitoring associated with ↑core (β=0.5, 
p<0.001), ↓non-core food intake (β=-0.2, 
p<0.01) 
 
↑pressure/reward associated with ↑non-core 
food intake(β=0.1, p<0.01)  
Ogden et al., 2006 
[77]; UK 
N=297, 4-11 years, 
Ethnicity: Caucasian 
(80%) 
Study-developed  scale: 
overt and covert 
restriction 
Single item: intake of types 
of core and non-core food 
items  
Covariates investigated: 
Child: age, gender 
Maternal: weight, 
income, education 
ethnicity, perception of 
child weight 
 
Covariate adjusted: not 
reported  
↑ covert restriction associated with↓ non-
core food intake (β=-0.4, p=0.0001) 
 
↑ overt restriction high associated with ↑core 
food intake (β=0.2, p=0.0001) 
Matheson et al., 2006 
[140]; US 
N=108, Age: ~10 years, 
Ethnicity: Hispanics 
Study-developed scale: 
parents role modelling of 
healthy foods  
Three 24 hour dietary recall: 
children’s reported intake: 
total kcal, energy density: 
total kcal/g  
Not reported  ↑ parental modelling associated with ↓ 
energy density (r=-0.3, p<0.05)    
Wardle et al., 2005 
[141]; UK 
N=564, Age: 2-6 years, 
Ethnicity: Caucasian 
(68%) 
Single item: mothers 
intake: average serves (g) 
of FV consumed/week  
 
Single item: children’s 
intake: average serves (g) of 
FV consumed/week  
 
Child: age, gender 
Maternal: income  









Covariates Key results 
Galloway et al., 2005 
[86]; US 
N=173, Age: 7 years, 
Ethnicity: Caucasian 
FFQ: mothers intake 
when child aged 7 years: 
number and type of foods 
consumed over a 3 month 
period  
Three 24 hour dietary recall: 
children’s reported intake at 
9 years of age: total macro 
and micro nutrient analysis 
compared to RDA  
Not reported  ↑ maternal FV intake associated with ↑ 
children’s FV intake (β=0.4, p=0.01) 
 
Abbreviation: ↑: higher, ↓: lower, CFQ: Child Feeding Questionnaire [11], CFSQ: Caregiver's Feeding Styles Questionnaire [128]; FFQ: Food Frequency Questionnaire; FV: 
Fruits and Vegetables 




















Table A 4: Experimental study designs examining association between child-feeding practices and children’s dietary quality indicators 
Author. Year; 
country  




Covariates  Key results 
Experimental study design 
Preschool children aged: 5 years  
Fisher & Birch, 2000 
[107]; (eating in the 
absence of hunger);  
US 
N=197, Age: 5 years, 
Ethnicity: Caucasian 
Study-developed  scale: 
parental restriction on 10 
non-core food provided 
in the experiment  
Total kcal consumed from 10 non-
core food items post lunch   
Not reported  ↑restriction associated with ↑non-
core food intake in the absence of 
hunger (β=0.2, p<0.05) 
Wider age range: 3-7 years 
Sud et al., 2010 [19]; 
 (ad libitum food 
intake); US  
N=70, Age: 4-6 years, 
Ethnicity: African (34%), 
Hispanic (30%), Caucasian 
(20%) 
CFQ: restriction scale  Four, 30 minutes ad libitum 
dinner sessions: total kcal and 
total kcal/g (energy density) 
 
(CDC. 2000): BMI Z-scores  




↑restriction associated with ↓ 
energy dense foods and drinks 
(predominantly core items) (β=-
0.3, p<0.01) 
 
In overweight/obese children (≥ 
85
th
 percentile): ↑restriction 
associated with ↓ energy dense 
foods (r=-0.5, p<0.01) 
 
Fisher & Birch, 1999 
[108]; (assessing 
desire to consume the 
restricted food item); 
US 




children instructed ‘X’ 
item restricted. Allowed 
access to restricted food 
in one of total four 
sessions   
Study-developed scale: 
parental restriction  
Four snack time sessions for two 
weeks: grams of non-core 
restricted food item consumed  
 
 
Child: age, gender  Intake of non-core food item 19 
percentage points ↑ during the 
restriction period (p<0.001)  
 




N=53, Age: 4-7 years, 
Ethnicity: Caucasian 
(98%) 
Parental food monitoring 
assessed by 
presence/absence of 
mothers when children 
were selecting foods  
Food display: core vs non-core 
food items selected: total kcal and 
macro and micro nutrient analysis  
 
Not reported  ↑monitoring associated with 
↓selection of non-core food 
(F(2,208)= 52.32, P<0.001) 
Abbreviation: ↑: higher, ↓: lower, CFQ: Child Feeding Questionnaire [11]; CDC: Centers of Disease Control and Prevention 
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Table A 5: Prospective associations between child-feeding practices and children’s dietary quality indicators 
Author. Year; 
country  




Covariates Key results 
Prospective study design 
Preschool children aged: 1-5 years 
Gubbels et al., 2011 
[134]; study, 2 years; 
Netherlands 
N=2026: Age: 5 years, 
N=1819: Age: 7 years; 
Ethnicity: Caucasian 
(97%) 






FFQ: number and serves 
(g) of food items consumed 
in four weeks: total energy 
(KJ), fibre intake 
(g/MJ)/day, added sugar 
(% of total energy)/day at 
baseline 5 years  
 
Child: baseline weight, 
gender, birth weight, 




ethnicity, age  
↑monitoring associated with 
↑fibre intake (β=0.1, p<0.01) and 





Gregory et al., 2011 
[127]; study, 1 year;  
Australia 
N=60, Age: 1 year, 
ethnicity: not reported 
CFQ: pressure to eat scales at baseline 
1 year  
 
Study-developed  scale: parents role 
modelling of healthy foods at baseline 
1 year 
FFQ: children’s reported 
intake: average number of 
times/day FV and sweets 
consumed at baseline 1 
year and follow-up 2 years  
Baseline intake at one 
years 
↑pressure associated with ↓fruit 
intake (β=-0.3, p=0.02) 
 
↑ parental modelling associated 
with ↑children’s vegetable intake 
(β=0.3, p=0.005) 
Fisher et al., 2004 
[142]; study 2 years; 
US 
N=192, Age: 5 years, 
Ethnicity: Caucasian 
Three days 24 hour dietary recall: 
mothers when child aged 7 and 9 
years  
Three 24 hour dietary 
recall: children’s intake: ml 
of beverage intake/day 
Mothers reported at 5, 7 
and 9 years  
Baseline intake at five 
years  
↑mother’s mean milk intake 
associated with ↑daughters mean 
milk intake (β=0.6, p<0.0001). 
This was mediated by the 
availability of milk at meals and 
snacks  











Table A 6: Cross-sectional associations between child-feeding practices and children’s weight 




Covariates adjusted Key results 
Cross-sectional study design  
Preschool children aged: 3-5 years  
Murashima et al., 2012 
[18]; US 
N=330, Age: 3-5 years, 
Ethnicity: Caucasian 
(57%), African (22%) 
Directive control scale: 
verbal and physical 
pressure to eat 
Non-directive control 
scale: covert restriction 
(CDC. 2000):  
BMI Z-scores  
Not reported  ↑Directive control (pressure) associated 
with ↓ BMI Z-scores  
(r=-0.3, p<0.001) 
 
Brown & Lee, 2011 
[110]; UK 
N=642, Age: 6-12 
months, Ethnicity: not 
reported 
 
CFQ: restriction and 





↑restriction associated with ↑mean 
weight (r=0.1, p<0.05) 
 
↑pressure associated with ↓mean weight 
(r=-0.1, p<0.05) 
Wider age range: 1-12 years  
Cardel et al., 2011 [111]; 
US 
N=267, Age: 7-12 years, 
Ethnicity: Caucasian 
(44%), African (34%), 
Hispanic (22%) 
CFQ: restriction and 
pressure to eat scales  
(CDC. 2000):  
BMI Z-scores  
 





education, ethnicity  
↑restriction associated with ↑BMI Z-
scores and fat mass (β=0.3, p<0.0001) 
 
↑ pressure associated with ↓BMI Z-
scores and fat mass  
(β=-0.4, p≤0.0001) 
Costa et al., 2011 [112]; 
Brazil 
N=109, Age: 6-10 years, 
Ethnicity: Latino  
CFQ: restriction and 
pressure to eat scales  
(CDC. 2000):  








not reported  
↑restriction associated with ↑BMI Z-
scores (OR: 1.4, p<0.001) 
 
↑ pressure associated with ↓BMI Z-
scores (OR: 0.7, p=0.01) 
Sud et al., 2010 [19]; 
US  
N=70, Age: 4-6 years, 




(no reward) scale  
 
(CDC. 2000):  
BMI Z-scores  




Only in overweight children (≥85th 
percentile) ↑restriction associated with 
↑BMI Z-scores (r=0.3, p<0.05) 
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Covariates adjusted Key results 
Kroller & Petra, 2009 
[113]; Germany 
N=556, Age: 1-10 years, 
Ethnicity: not reported  
Study-developed: 
restriction and pressure to 






perception of her and 
her child’s weight  




↑ Pressure associated with ↓BMI Z-
scores  
(β=-0.3, p≤0.01) 
Spruijt-Metz et al., 2002 
[130]; US 




CFQ: pressure to eat scale 
 
Total fat mass: 
DEXA  
 
Child: total energy 
intake and % energy 
intake from macro-
nutrients, total lean 
mass, gender 
Maternal: income, 
education, ethnicity  




Abbreviation: ↑: higher, ↓: lower, CDC: Centers for Disease Control and Prevention, CFQ: Child Feeding Questionnaire [11], DEXA: Dual Energy X-ray Absorptiometry, IV: 
Independent Variable, DV: Dependent Variable 












Table A 7: Prospective associations between child-feeding practices and children’s weight 




Covariates  Key results 
Prospective study design 
Preschool children aged: 6 months-5 years  
Farrow & Blissett, 2008 
[114]; study: 1 year; UK 
 
N=62, Age:1 year 
Ethnicity: not 
reported 
CFQ: restriction and 
pressure to eat scales at 
baseline 
 
(Child growth foundation 
reference curves UK): 
WFA Z-scores  at  
baseline 1 year and 
follow up 2 years  
Covariates investigated: 
child gender, breastfeeding 
status, birth weight 
 
Covariates adjusted:  
Child: baseline weight 
↑pressure (β=-0.3, p<0 .01) and 
↑restriction (β=-0.31; p<0.05) at 1 
year associated with ↓WFA Z-
scores at 2 years 
 
 
Farrow & Blissett, 2006 
[119]; study: 1 year; UK 
 
N=69, Age: 6 months, 
Ethnicity: not 
reported 
(Child growth foundation 
reference curves UK): WFA 
Z-scores at baseline 6 
Months 
 
Feeding interaction scale: 
observe nonverbal maternal 
coercion during feeding (e.g. 
pressure, distraction at 
baseline (moderator)  
(Child growth foundation 
reference curves UK): 
WFA Z-scores at follow 
up 12 months 
Covariates investigated: 
child: gender, 
breastfeeding status, birth 
weight, infant temperament 
 
Covariates adjusted: non-
significant to be adjusted   
Without controlling for maternal 
coercion during feeding at 6 
months: ↑WFA Z-scores between 
birth to 6 months was associated 
with ↓WFA Z-scores from 6 to 12 
months (r=-0.4, P<0.01)   
 
Controlling for maternal coercion 
during feeding at 6 months:  
↑control in feeding at 6 months 
moderated the influence of early 
weight gain (0-6 months) on later 








Covariates  Key results 
Faith, et al., 2004 [115]; 
study: 2 years; US 
N=57, Age: 5 years,  
Ethnicity: Caucasian 
CFQ: restriction, monitoring 
scales at baseline 5 years  
 
(CDC. 2000):  
BMI Z-scores at follow 
up 7 years 
 
Child weight at age 3 years  High risk families (Mean maternal 
BMI: 30.0±4.2): ↑restriction (β= 
0.4, p=0.01) at 5 years associated 
with ↑BMI Z-scores at 7 years  
 
Low risk families (Mean maternal 
BMI: 19.5±1.1): ↑monitoring at 5 
years associated with ↓ BMI Z-
scores at 7 years (β= -0.3, p<0.001).  
Wider age range: 4-11 years  
Webber, et al., 2010 
[20]; study: 3 years; UK 





Baseline: Fat mass: 
bio-electrical impedance 
 
(UK growth charts. 1990): 
BMI Z-scores  
 
CFQ: restriction, 
monitoring and pressure 
to eat scales: Studied as 
IV and DV  
Child: age, gender 
Maternal: education, 
ethnicity, baseline feeding 
practices  
↓BMI Z-score (β= -0.1, p=0.04) and 
↓fat mass (β= -0.3, p=0.02) at 7-9 
years associated with ↑pressure at 
10-11 years  
 
↑BMI Z-score (β= 0.1, p=0.003) 
and ↑fat mass (β= 0.1, p=0.002), at 
7-9 years associated with 
↑monitoring at 10-11 years 
 
No association observed between 
restriction at 7-9 years and BMI Z-
scores (β=0.1, p=0.25) and fat mass 
(β=0.1, p=0.25) at 10-11 years.  
 
No association observed between 
BMI Z-scores (β=0.1, p=0.09), fat 
mass (β= 0.1, p=0.35) and 
restriction at 10-11 years.   
Campbell, et al., 2010 
[116]; study: 3 years; 
Australia 
N=204, 5-6 years  
N=188, 10-12 year,  
Ethnicity: not 
reported 
CFQ: restriction scale at 
baseline (no reward)  
 
(CDC. 2000):  
BMI Z-scores at follow 
up  




↑ baseline restriction associated 
with ↓BMI Z-score 3 years later for 








Covariates  Key results 
Rhee et al., 2009 [117]; 
study: 3 years; US 
N=789, Age:  4-7 
years, Ethnicity: 
Caucasian (84%) 
Single item from raising 
children’s questionnaire: 
overt restriction at baseline 
and follow up:  
Studied as IV and DV  
(CDC. 2000):  
BMI Z-scores at baseline 
(4-7 years) and follow up 
(7-9  years) 
 
 




Child wt as DV: ↑restriction at 4-7 
years associated with ↓BMI Z-
scores at 7-9 years (OR: 0.5, CI: 
0.27-1.00) in boys 
 
Child wt as IV: ↑BMI Z-scores at 4-
7 years associated with ↑restriction 
at 7-9 years (OR: 1.7, CI: 1.08-
2.74) 
Spruijt-Metz et al., 2006 
[118]; study: ~3 years; 
US 




CFQ: restriction, pressure to 
eat scales at baseline  
 
 
Total fat mass at baseline 
(mean age 11 years) and 
then annually until 
follow-up (14 years): 
DEXA  
 
Child: gender, total lean 
mass at baseline 
Maternal: income , 
education, ethnicity  
↑restriction associated with ↑fat 
mass only at baseline for Caucasian 
(β:0.3, p<0.0001) 
 
↑ pressure associated with ↓fat mass 
only at baseline only for Caucasian 
(β:-0.2, p=0.01) 
 
Abbreviation: ↑: higher, ↓: lower, CDC: Centers for Disease Control and Prevention, CFQ: Child Feeding Questionnaire [11], DEXA: Dual Energy X-ray Absorptiometry, IV: 
Independent Variable, DV: Dependent Variable 

























Thank you for taking interest in our study. Our research aims to study child feeding practices of 
Indian mothers in Mumbai and migrant Indian mothers residing in Australia. This study is being 
undertaken as a part of Doctorate research at Queensland University of Technology (QUT), 
Brisbane.  
 
There are many different approaches to feeding children. This questionnaire asks about your 
approach and experiences related to feeding your child, and your opinion regarding your child’s 
eating behaviour. It is expected that although this study does not benefit you or your child 
directly, it may benefit the future health of our children by gaining an understanding of feeding 
practices of Indian mothers.    
 
I invite you to participate in this pioneer study investigating child feeding practices of Indian 
mothers. Please complete the enclosed questionnaire. The questionnaire will take about 15-20 
minutes to complete and is in English. An example regarding the type of questions you can 
expect is mentioned bellow: 
My child enjoys eating:  Never  Seldom  Sometimes  Often  Always 
 
Your participation in this study is completely voluntary. Name and personal contact details are 
not required in any of the responses. All information you provide will be treated in strict 
confidence, your questionnaire will be stored in a locked filing cabinet and will be accessible 
only to me and my supervisors. Please note that there are no known risks associated with your 
participation in this project. 
   
      If you would like to participate in this study:  
Please answer all of the questions that you think are applicable to you and your child and return 
it in the envelope provided. I would be grateful if you could return the completed questionnaire 
within two weeks.  
      If you do not wish to participate in the study: No further action is required.  
 
This study has been approved by the QUT Research Ethics Committee (approval no: 
1000000943). If you have any concerns or complaints about the ethical conduct of the project 
you may contact the QUT Research Ethics Officer on +61 073138 2340 or 
ethicscontact@qut.edu.au. The Research Ethics Officer is not connected with the research 
project and can facilitate a resolution to your concern in an impartial manner.  
 
Your opinions and experiences regarding child feeding are valuable for the success of our 
project. If you have any queries about the study or the questionnaire, please don’t hesitate to 
contact me on +61 0731380309 or email rati.jani@student.qut.edu.au.  I sincerely appreciate 





Professor Lynne Daniels, MSc PhD GradCertTertEd APD 





PhD student | Institute of Health and Biomedical Innovation (IHBI), School of Public Health 
(SPH) | Queensland University of Technology (QUT) | 60 Musk Ave Kelvin Grove Qld 4059, 
Australia | O: +61 0731386223 | e: rati.jani@student.qut.edu.au  
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 Thank you for taking interest in our study! Please note that there are no right or wrong 
answers, we are interested in your personal views. 
 
 There are many different approaches to feeding children. This questionnaire asks about your 
approach and experiences related to feeding your child, and your opinion regarding your 
child’s eating behaviour.  
 
 Please answer the questions in relation to your youngest born child, in the age group of 
1-5 years.  
 
 Some questions may look alike, but each question is important. It would be helpful to us if 
you could answer all the questions that apply to you. If you are not sure how to answer a 
question, please mark the answer that is closest to your opinion.  
 
 Your individual responses will remain confidential and will not be shared with anyone. To 
help us do this we have assigned an ID number at the top of this page. Please do not write 
your name anywhere on this questionnaire. 
 
 The questionnaire will take approximately 15-20 minutes to complete. 
 





































A) YOUR CHILD’S FEEDING HISTORY 
B)  
This section asks questions regarding your breastfeeding, timing of introduction of solid food and in 
general the types of food/beverages consumed by your child.  
A.1) Has your child ever been breastfed? PLEASE CIRCLE ONE NUMBER ONLY 
Yes No 
1 2  
 
A.2) How old was your child when you started breastfeeding?  
______Days OR _____Weeks OR ______ Months OR  Not applicable 
 
 
A.3) How old was your child when you stopped breastfeeding?  
______Days OR _____Weeks OR ______ Months   OR  Still breastfeeding OR  Not applicable 
 
 
A.4) At what age was your child first given solid or semi solid food regularly? (Regularly= more  
than twice a week for several continuous weeks. e.g.: Dal ka pani, kichidi etc)  
______Days OR _____Weeks OR ______ Months 
 
 
A.5) Which type of diet does your child follow? Please tick one only.  
 Vegan (NO Milk and Milk products. Includes fruits, vegetables, cereals and pulses) 
 Vegetarian (Includes milk and milk products, fruits, vegetables, cereals and pulses) 
 Eggetarian (Include eggs, milk and milk products, fruits, vegetables, cereals and pulses) 




A.6) Your child follows the above mentioned diet, due to: TICK ALL THAT APPLY. 
Religious/personal 
belief reasons 
Advice by doctors/ 
health professionals 
Advice by 


























A.7) In the last 24 hours, did your child have any of the following foods/beverages? Please TICK ALL 
THAT APPLY.  
Sweet biscuit, cakes, pastry 
Chocolate, lollies, candy 
Savoury biscuit (shapes, Jatz)  
Potato chips/corn chips 








Milk with Milo/Complan with sugar 
Flavoured milk or milk shake with 
fruit and sugar 
Soft drink/cordial (Coca cola, Fanta) 
Milk with Milo/Complan without 
sugar 
Chevda, ganthia  
Samosa, vada pav 
Pakoda, bhajia 
Bhel-puri, pani-puri 
Pav bhaji, ragda pattis 
Indian sweets (Gulab jamun, 
sheera, kheer, jalebi, ladoo, etc) 
Pickles 
Papad 









  Baked beans 
Raw vegetables 
Cooked vegetables (other 
than potato) 






Ice cream, kulfi 
White meat (e.g.: 
Chicken) 
Red meat (e.g.: 
lamb/mutton)  
Fish/other sea food 
Egg 








B) YOUR OPINION ABOUT YOUR CHILD’S WEIGHT 
This section asks about your opinion regarding your child’s weight. There are no right or wrong answers. 
Please choose one option for each row that best describes how you feel.   
 
B.1) How worried are you about your child’s weight AT THE MOMENT?  PLEASE 
TICK ONE ONLY 
Not at all A little Moderately Very Don’t know 
1 2 3 4 5 
 
B.2) Do you think your child is...? PLEASE TICK ONE ONLY 













C) YOUR OPINION/RESPONSE TO YOUR CHILD’S EATING BEHAVIOUR 
This section asks question about your child’s eating behaviour and your response to your child’s 
eating behaviour.  Please choose one option for each row that best describes how you feel.  
 
C.1) “Compared to other children of similar age, my child is very easy to feed”.  How much do 
you agree with this statement? PLEASE TICK ONE ONLY 
Strongly agree Agree Disagree 
Strongly 
disagree 
1 2 3 4 
 
C.2) Do you think your child is a picky or fussy eater? PLEASE TICK ONE ONLY 
Very picky Somewhat picky Not picky Not sure 
1 2 3 4 
 
C.3) How often... Please CIRCLE ONE number ONLY for each row 




Does your child refuse food? 1 2 3 4 5 
Is your child offered foods 
he/she has not tasted before? 
1 2 3 4 5 
 
C.4) Who decides... Please CIRCLE ONE number ONLY for each row 
 You only 
Mostly 
you 







What your child eats-  
you or your child? 
1 2 3 4 5 
How much food your child 
eats- you or your child? 
1 2 3 4 5 
 
 
C.5) How willing is your child to eat foods that he/she has not tasted before?  
PLEASE TICK ONE ONLY 
Very willing Willing Neutral Unwilling 
Very 
unwilling 
1 2 3 4 5 
 
C.6) How many times do you offer a food to your child that he/she has not tasted, before 
deciding whether he/she likes the food? PLEASE TICK ONE ONLY 
1 time 2 times 3-5 times 6-10 times 11+ times 
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1 2 3 4 5 
 
C.7) How do you respond if your child refuses a food that he/she has not tasted before? 
Please CIRCLE ONE number ONLY for each row 
 Never Not often Sometimes Often 
Assume your child doesn’t like 
the food, you do not offer again: 
1 2 3 4 
Next time, mix it with other 
foods and disguise it: 
1 2 3 4 
Offer this food again, with 
another food your child likes: 
1 2 3 4 
 
 
D) HOW YOU FEED YOUR CHILD 
Please read each of the following and CIRCLE ONE NUMBER ONLY for each row that best describes 










My child should always eat all of 
the food on his/her plate 1 2 3 4 5 
If my child shows “I am not 
hungry”, I try to get her/him to eat 
anyways 
1 2 3 4 5 
If my child eats only a small 
amount of food, I try to get him/her 
to eat more 
1 2 3 4 5 
When my child says he/she is 
finished eating, I try to get my child 
to eat one more (two more, etc.) 
bites of food 
1 2 3 4 5 
I have to be sure that my child does 
not eat too many sweets (candy, ice 
cream, cake or pastries) 
1 2 3 4 5 
I have to be sure that my child does 
not eat too many high fat foods 
1 2 3 4 5 
I have to be sure that my child does 
not eat too many of his/her 
favourite foods 
1 2 3 4 5 
I intentionally keep some foods out 
of my child’s reach 1 2 3 4 5 
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I offer sweets (candy, ice cream, 
cake, pastries) to my child as a 
reward for good behaviour 
1 2 3 4 5 
I offer my child his/her favourite 
foods in exchange for good 
behaviour 
1 2 3 4 5 
If I did not guide or regulate my 
child’s eating, she/he would eat too 
many junk foods 
1 2 3 4 5 
If I did not guide or regulate my 
child’s eating, she/he would eat too 
much of his/her favourite foods 
1 2 3 4 5 
 
Please read each of the following and CIRCLE ONE NUMBER ONLY for each row that best describes 
the way you feed your child.   
 
D.2 
Never Rarely Sometimes Mostly Always 
My child sits in a highchair or at the 
table while having meals 
 
1 2 3 4 5 
My child needs diversion when 
having meals, e.g.: playing with toys 
or running around 
1 2 3 4 5 
Even if my child can feed 
himself/herself, I feed my child  1 2 3 4 5 
My child sits down with the rest of 
the family while having meals 
1 2 3 4 5 
I model healthy eating for my child 
by eating healthy foods myself 1 2 3 4 5 
I try to eat healthy foods in front of 
my child, even if they are not my 
favourite 
1 2 3 4 5 
I try to show enthusiasm about 
eating healthy foods 1 2 3 4 5 
I show my child how much I enjoy 
eating healthy foods 







D.3: How much do you keep track 
of the:        
 
Never Rarely Sometimes Mostly Always 
Sweets (candy, ice cream, cake, 
pastries) that your child eats 
1 2 3 4 5 
Salty foods (potato chips, chevda) 
that your child eats  1 2 3 4 5 
High fat foods that your child eats 
1 2 3 4 5 
 
 
E) YOUR OPINION ABOUT FOOD AND PARENTING 
This section asks questions about how you feel about feeding your child and parenting. There are no right or 
wrong answers. Please CIRCLE ONE NUMBER ONLY for each row that best describes how you feel. 
 
   
E.1) 










How confident you feel 
about you providing the 
right kind of foods to your 
child? 
1 2 3 4 5 
How confident you feel 
about you providing 
adequate amounts of food to 
your child? 
1 2 3 4 5 
Do you feel confident that 
your child is eating the right 
kind of foods? 
1 2 3 4 5 
Do you feel confident about 
your child eating adequate 
amounts of food? 
1 2 3 4 5 
 
E.2) Overall as a parent do you feel you are..? PLEASE TICK ONE ONLY 
Not very good at 
being a parent 
A person who has 



















F) MOTHER-IN-LAWS ROLE 
This section asks questions about your mother-in-laws role in feeding your child. Please CIRCLE ONE 





     
 Never Rarely Sometimes Mostly Always 
Gives advice regarding 
how to feed your child 
1 2 3 4 5 
Decides what your child 
eats 
1 2 3 4 5 
Cooks food for your child 1 2 3 4 5 
Feeds your child 1 2 3 4 5 
 
 
G) YOUR FOOD CHOICE AND WEIGHT 
This section asks questions about your lifestyle. Please choose one option for each row that best describes 
how you feel.  
 
 








and half Indian 
style 
More Indian than 
Australian style 
Mostly Indian style 
1 2 3 4 5 
 
G.3) How many serves of vegetables do you usually eat each day? PLEASE TICK ONE ONLY 
(A ‘serve’= ½ cup cooked vegetables or 1 cup of salad vegetables) 
None 1 2 3-4 5 or more 
1 2 3 4 5 
G.1) AT PRESENT, how would you describe your own weight?  PLEASE TICK ONE ONLY 
Highly 
underweight 





1 2 3 4 5 6 
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G.4) How many serves of fruits do you usually eat each day? PLEASE TICK ONE ONLY 
(A ‘serve’= 1 medium piece of fruit or 1 cup of diced fruit pieces) 
None 1 2 3-4 5 or more 
1 2 3 4 5 
 
 
H) YOUR CHILD’S EATING BEHAVIOUR 
Some questions may look alike, but each one is important. Please CIRCLE ONE NUMBER ONLY for 




Never Rarely Sometimes Often Always 
My child loves food 
1 2 3 4 5 
My child eats more when 
worried 1 2 3 4 5 
My child has a big appetite 
1 2 3 4 5 
My child finishes his/her meal 
quickly 1 2 3 4 5 
My child is interested in food 
1 2 3 4 5 
My child is always asking for 
a drink 1 2 3 4 5 
My child refuses new foods at 
first 1 2 3 4 5 
My child eats slowly 
1 2 3 4 5 
My child eats less when angry 
1 2 3 4 5 
My child enjoys tasting new 
foods 1 2 3 4 5 
My child eats less when she/he 
is tired 1 2 3 4 5 
My child is always asking for 
food 1 2 3 4 5 
My child eats more when 
annoyed 1 2 3 4 5 
If allowed to, my child would 
eat too much 1 2 3 4 5 
My child eats more when 
anxious 1 2 3 4 5 
My child enjoys a wide variety 
of foods 1 2 3 4 5 
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My child leaves food on 
his/her plate at the end of a 
meal 
1 2 3 4 5 
My child takes more than 30 
minutes to finish a meal 1 2 3 4 5 
Given the choice, my child 
would eat most of the time 1 2 3 4 5 
My child looks forward to 
mealtimes 1 2 3 4 5 
My child gets full before 
his/her meal is finished 1 2 3 4 5 
My child enjoys eating 
1 2 3 4 5 
My child eats more when 
she/he is happy 1 2 3 4 5 
My child is difficult to please 
with meals 1 2 3 4 5 
My child eats less when upset 
1 2 3 4 5 
My child gets full up easily 
1 2 3 4 5 
My child eats more when 
she/he has nothing else to do 1 2 3 4 5 
Even if my child is full up 
she/he finds room to eat 
his/her favourite food 
1 2 3 4 5 
If given the chance, my child 
would drink continuously 
throughout the day 
1 2 3 4 5 
My child cannot eat a meal if 
she/he has had a snack just 
before 
1 2 3 4 5 
If given the chance, my child 
would always be having a 
drink 
1 2 3 4 5 
My child is interested in 
tasting food she/he hasn’t 
tasted before 
1 2 3 4 5 
My child decides that she/he 
doesn’t like a food, even 
without tasting it 
1 2 3 4 5 
If given the chance, my child 
would always have food in 
his/her mouth 
1 2 3 4 5 
My child eats more and more 
slowly during the course of a 
meal 










I) YOU AND YOUR CHILDS HOUSEHOLD 
The answer to these questions allows us to understand how similar our participants are to the average 
Indians residing in Australia. Please remember, all information supplied will be confidential and 
individual responses will not be identified and used for other purposes.  
 
I.1) What is your age?  
Less than 18 years of age 
More than 18 years of age 
Please specify the year you were born (e.g.: 1984) __________ 
 
 
I.2) What is your Weight (Kilograms) ______ and Height (Centimeters) ________ 
 
 
I.3) Where were you born?  
 India  Other, Please specify ____________________ 
 
I.4) How many years have you lived in Australia? Please tick one only 
Less than one year 
More than one year but less than 8 years 
More than 8 years 
Please specify total number of years (e.g.: 5) _______ 
 
 
I.5) Please specify your religious background  
Hindu         Christian  Buddhist 
Jain            Muslim    Others, please specify____________________ 
 
 
I.6) Please specify your Mother tongue. Please tick one only  
 Indian origin (e.g.: Gujarati, Marathi, Punjabi), please specify____________________ 
 Non Indian origin (e.g.: Chinese, Arabic, French), please specify____________________ 
 
 
I.7) What is your highest level of education? Please tick one only  
Not completed high school                         Bachelors/undergraduate degree 
High school degree (10th std)                     Undergraduate diploma/certificate course  
Masters/post graduate degree                  PhD degree 
 
 
I.8) How many people live in your household (NOT including you and the child in this study)? 
Tick as many boxes as you need to show all the people living in your house:  
My husband                                               My father in law               
My partner/defacto/boyfriend                 My other children 
My mother in law                                     My mother and/or father 
Other adults (Grandparents, uncle, aunts etc).  
Total number: _______ 
 
I.9) What are your own main activities at present? Please tick all that apply:   
Full time work                                               Full time student 
Part time work                                              Part time student 
Casual work                                                  Housewife 
Unemployed seeking work                           Other, Please specify_______ 
On leave from work 
 
I.10) Before income tax is taken out, what is your family yearly income for you and your partner 
combined? Please tick one only  
$0-$385 per week                              $674-$961 per week 




$386-$673 per week                         $962-$1346 per week 
($20,001-$35,000 per week)               ($50,001-$70,000 per year) 
 
$1347-$1923 per week                    More than $1923 per week 
($70,001-$100,000 per year)           (More than $100,000 per year) 
 
 
I.11) Do you have a child/children aged 1year to 5 years old?  
 No    Yes 
 
 
I.12) How many total number of children do you have?  
Please specify ________ 
 
 
I.13) What is the birth date of your child (participating in the study)?  
My child was born on (Day/Month/Year)  _  _ / _  _ / _  _  _  _ 
 
 
I.14) Where was your child born (participating in the study)?  
India Australia Others, please specify____________________ 
 
 
I.15) What is your child’s gender (participating in the study)?  
Female   Male 
 
 






























I.17) What are the three most important source of information about parenting or caring for 
your child? Please tick up to THREE boxes only 
Family members not living 
with you  
Other family members living 
with you (not partner/ not 
mother-in-law) 
Books, newspaper or 
magazines 
Friends Mother in law Governmental, community 
or welfare organisation 
Neighbours Other professionals Others 
Teachers Television or videos No one 
Doctors Internet Do not need 





Section Acknowledgments, selective questions adopted from:  
Section: I/G/A: LSAC (2003)** 
Section B and 
C: 
Birch, et al. (2001). Appetite, 36, 201-210  
Skinner et al. (2002).J Am Diet Assoc, 102, 1638-1647 
Poppets-Eating in preschool study, University College London 
Section D: Birch, et al. (2001). Appetite, 36, 201-210  
Thompson et al. (2009). Appetite, 53, 210-221 
Eizenman et al. (2007). J Pediatr Psychol, 32(8), 960–972 
Section H: Wardle et al. (2001). J Child Psychol Psychiatry, 42 (7), 963-970 
 
























 Thank you for taking interest in our study! Please note that there are no right or wrong 
answers, we are interested in your personal views. 
 
 There are many different approaches to feeding children. This questionnaire asks about your 
approach and experiences related to feeding your child, and your opinion regarding your 
child’s eating behaviour.  
 
 Please answer the questions in relation to your youngest born child, in the age group of 
1-5 years.  
 
 Some questions may look alike, but each question is important. It would be helpful to us if 
you could answer all the questions that apply to you. If you are not sure how to answer a 
question, please mark the answer that is closest to your opinion.  
 
 Your individual responses will remain confidential and will not be shared with anyone. To 
help us do this we have assigned an ID number at the top of this page. Please do not write 
your name anywhere on this questionnaire. 
 
 The questionnaire will take approximately 15-20 minutes to complete. 
 
 If possible, please complete the questionnaire now and return it. If not, please return 
































                       
C) YOUR CHILD’S FEEDING HISTORY 
This section asks questions regarding your breastfeeding, timing of introduction of solid food and in 
general the types of food/beverages consumed by your child.  
 
A.1) Has your child ever been breastfed? PLEASE CIRCLE ONE NUMBER ONLY 
Yes No 
1 2  
A.2) How old was your child when you started breastfeeding?  
______Days OR _____Weeks OR ______ Months OR  Not applicable 
 
 
A.3) How old was your child when you stopped breastfeeding?  
______Days OR _____Weeks OR ______ Months   OR  Still breastfeeding OR  Not applicable 
 
 
A.4) At what age was your child first given solid or semi solid food regularly? (Regularly= more  
than twice a week for several continuous weeks. e.g.: Dal ka pani, kichidi etc)  
______Days OR _____Weeks OR ______ Months 
 
 
A.5) Which type of diet does your child follow? Please tick one only.  
 Vegan (NO Milk and Milk products. Includes fruits, vegetables, cereals and pulses) 
 
 Vegetarian (Includes milk and milk products, fruits, vegetables, cereals and pulses) 
 
 Eggetarian (Include eggs, milk and milk products, fruits, vegetables, cereals and pulses) 
  











mother in law 
Advice by friends, 
other family 
members 


















B) YOUR OPINION ABOUT YOUR CHILD’S WEIGHT 
This section asks about your opinion regarding your child’s weight. There are no right or wrong answers. 
Please choose one option for each row that best describes how you feel.   
B.1) How worried are you about your child’s weight AT THE MOMENT?  PLEASE 
TICK ONE ONLY 
Not at all A little Moderately Very 
Don’t 
know 
1 2 3 4 5 
 
B.2) Do you think your child is...? PLEASE TICK ONE ONLY 






1 2 3 4 5 
A.7) In the last 24 hours, did your child have any of the following foods/beverages?  
Please TICK ALL THAT APPLY.  
Sweet biscuit, cakes, pastry 
Chocolate, lollies, candy 
Savoury biscuit (shapes, Jatz)  
Potato chips/corn chips 








Milk with Milo/Complan with sugar 
Flavoured milk or milk shake with fruit 
and sugar 
Soft drink/cordial (Coca cola, Fanta) 
Milk with Milo/Complan without sugar 
Chevda, ganthia  
Samosa, vada pav 
Pakoda, bhajia 
Bhel-puri, pani-puri 
Pav bhaji, ragda pattis 
Indian sweets (Gulab jamun, 
sheera, kheer, jalebi, ladoo, etc) 
Pickles 
Papad 




















Ice cream, kulfi 
White meat (e.g.: 
Chicken) 









 Nuts  
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C) YOUR OPINION/RESPONSE TO YOUR CHILD’S EATING BEHAVIOUR 
This section asks question about your child’s eating behaviour and your response to your child’s 
eating behaviour.  Please choose one option for each row that best describes how you feel.  
 
C.1) “Compared to other children of similar age, my child is very easy to feed”.  How 
much do you agree with this statement? PLEASE TICK ONE ONLY 
Strongly agree Agree Disagree Strongly disagree 
1 2 3 4 
 
C.2) Do you think your child is a picky or fussy eater? PLEASE TICK ONE ONLY 
Very picky Somewhat picky Not picky Not sure 
1 2 3 4 
 
C.3) How often... Please CIRCLE ONE number ONLY for each row 




Does your child refuse 
food? 
1 2 3 4 5 
Is your child offered 
foods he/she has not 
tasted before? 
1 2 3 4 5 
 














What your child eats-  
you or your child? 
1 2 3 4 5 
How much food your child 
eats- you or your child? 
1 2 3 4 5 
 
C.5) How willing is your child to eat foods that he/she has not tasted before?  
PLEASE TICK ONE ONLY 
Very willing Willing Neutral Unwilling Very unwilling 
1 2 3 4 5 
 
C.6) How many times do you offer a food to your child that he/she has not tasted, 
before deciding whether he/she likes the food? PLEASE TICK ONE ONLY 
1 time 2 times 
3-5 
times 
6-10 times 11+ times 




C.7) How do you respond if your child refuses a food that he/she has not tasted before? 





Assume your child doesn’t like the 
food, you do not offer again: 
1 2 3 4 
Next time, mix it with other foods and 
disguise it: 
1 2 3 4 
Offer this food again, with another 
food your child likes: 
1 2 3 4 
 
D) HOW YOU FEED YOUR CHILD 
Please read each of the following and CIRCLE ONE NUMBER ONLY for each row that best describes the 









My child should always eat all of 
the food on his/her plate 1 2 3 4 5 
If my child shows “I am not 
hungry”, I try to get her/him to 
eat anyways 
1 2 3 4 5 
If my child eats only a small 
amount of food, I try to get 
him/her to eat more 
1 2 3 4 5 
When my child says he/she is 
finished eating, I try to get my 
child to eat one more (two more, 
etc.) bites of food 
1 2 3 4 5 
I have to be sure that my child 
does not eat too many sweets 
(candy, ice cream, cake or 
pastries) 
1 2 3 4 5 
I have to be sure that my child 
does not eat too many high fat 
foods 
1 2 3 4 5 
I have to be sure that my child 
does not eat too many of his/her 
favourite foods 
1 2 3 4 5 
I intentionally keep some foods 
out of my child’s reach 
1 2 3 4 5 
I offer sweets (candy, ice cream, 
cake, pastries) to my child as a 
reward for good behaviour 
1 2 3 4 5 
I offer my child his/her favourite 
foods in exchange for good 
behaviour 
1 2 3 4 5 
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If I did not guide or regulate my 
child’s eating, she/he would eat 
too many junk foods 
1 2 3 4 5 
If I did not guide or regulate my 
child’s eating, she/he would eat 
too much of his/her favourite 
foods 
1 2 3 4 5 
 
Please read each of the following and CIRCLE ONE NUMBER ONLY for each row that best describes the 
way you feed your child.   
D.2 
Never Rarely Sometimes Mostly Always 
My child sits in a highchair or at 
the table while having meals 
 
1 2 3 4 5 
My child needs diversion when 
having meals, e.g.: playing with 
toys or running around 
1 2 3 4 5 
Even if my child can feed 
himself/herself, I feed my child  1 2 3 4 5 
My child sits down with the rest of 
the family while having meals 1 2 3 4 5 
I model healthy eating for my child 
by eating healthy foods myself 
1 2 3 4 5 
I try to eat healthy foods in front of 
my child, even if they are not my 
favourite 
1 2 3 4 5 
I try to show enthusiasm about 
eating healthy foods 1 2 3 4 5 
I show my child how much I enjoy 
eating healthy foods 1 2 3 4 5 
 
D.3: How much do you keep 
track of the:   
     
 
Never Rarely Sometimes Mostly Always 
Sweets (candy, ice cream, cake, 
pastries) that your child eats 1 2 3 4 5 
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Salty foods (potato chips, 
chevda) that your child eats  1 2 3 4 5 
High fat foods that your child 
eats 
1 2 3 4 5 
 
 
E) YOUR OPINION ABOUT FOOD AND PARENTING 
This section asks questions about how you feel about feeding your child and parenting. There are no right or  
wrong answers. Please CIRCLE ONE NUMBER ONLY for each row that best describes how you feel. 
   
E.1) 










How confident you feel 
about you providing the 
right kind of foods to your 
child? 
1 2 3 4 5 
How confident you feel 
about you providing 
adequate amounts of food to 
your child? 
1 2 3 4 5 
Do you feel confident that 
your child is eating the right 
kind of foods? 
1 2 3 4 5 
Do you feel confident about 
your child eating adequate 
amounts of food? 
1 2 3 4 5 
 
E.2) Overall as a parent do you feel you are..? PLEASE TICK ONE ONLY 
Not very good 
at being a 
parent 
A person who has 
some trouble 










1 2 3 4 5 
 
F) MOTHER-IN-LAWS ROLE 
This section asks questions about your mother-in-laws role in feeding your child. Please CIRCLE ONE 




     
 Never Rarely Sometimes Mostly Always 
Gives advice regarding 
how to feed your child 
1 2 3 4 5 
Decides what your child 
eats 
1 2 3 4 5 
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Cooks food for your 
child 
1 2 3 4 5 
Feeds your child 1 2 3 4 5 
 
 
G) YOUR FOOD CHOICE AND WEIGHT 
This section asks questions about your lifestyle. Please choose one option for each row that best describes 
how you feel.  
 
 
G.2) How many serves of vegetables do you usually eat each day? PLEASE TICK ONE ONLY 
(A ‘serve’= ½ cup cooked vegetables or 1 cup of salad vegetables) 
None 1 2 3-4 5 or more 
1 2 3 4 5 
 
G.3) How many serves of fruits do you usually eat each day? PLEASE TICK ONE ONLY 
(A ‘serve’= 1 medium piece of fruit or 1 cup of diced fruit pieces) 
None 1 2 3-4 5 or more 
1 2 3 4 5 
 
 
H) YOUR CHILD’S EATING BEHAVIOUR 
Some questions may look alike, but each one is important. Please CIRCLE ONE NUMBER ONLY for each  
row that best describes your child’s eating behaviour. 
 
 
Never Rarely Sometimes Often Always 
My child loves food 
1 2 3 4 5 
My child eats more when 
worried 1 2 3 4 5 
My child has a big appetite 
1 2 3 4 5 
My child finishes his/her 
meal quickly 1 2 3 4 5 










1 2 3 4 5 6 
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My child is interested in 
food 1 2 3 4 5 
My child is always asking 
for a drink 1 2 3 4 5 
My child refuses new foods 
at first 1 2 3 4 5 
My child eats slowly 
1 2 3 4 5 
My child eats less when 
angry 1 2 3 4 5 
My child enjoys tasting new 
foods 1 2 3 4 5 
My child eats less when 
she/he is tired 1 2 3 4 5 
My child is always asking 
for food 1 2 3 4 5 
My child eats more when 
annoyed 1 2 3 4 5 
If allowed to, my child 
would eat too much 1 2 3 4 5 
My child eats more when 
anxious 1 2 3 4 5 
My child enjoys a wide 
variety of foods 1 2 3 4 5 
My child leaves food on 
his/her plate at the end of a 
meal 
1 2 3 4 5 
My child takes more than 30 
minutes to finish a meal 1 2 3 4 5 
Given the choice, my child 
would eat most of the time 1 2 3 4 5 
My child looks forward to 
mealtimes 1 2 3 4 5 
My child gets full before 
his/her meal is finished 1 2 3 4 5 
My child enjoys eating 
1 2 3 4 5 
My child eats more when 
she/he is happy 1 2 3 4 5 
My child is difficult to please 
with meals 1 2 3 4 5 
My child eats less when 
upset 1 2 3 4 5 
My child gets full up easily 
1 2 3 4 5 
My child eats more when 
she/he has nothing else to do 1 2 3 4 5 
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Even if my child is full up 
she/he finds room to eat 
his/her favourite food 
1 2 3 4 5 
If given the chance, my child 
would drink continuously 
throughout the day 
1 2 3 4 5 
My child cannot eat a meal if 
she/he has had a snack just 
before 
1 2 3 4 5 
If given the chance, my child 
would always be having a 
drink 
1 2 3 4 5 
My child is interested in 
tasting food she/he hasn’t 
tasted before 
1 2 3 4 5 
My child decides that she/he 
doesn’t like a food, even 
without tasting it 
1 2 3 4 5 
If given the chance, my child 
would always have food in 
his/her mouth 
1 2 3 4 5 
My child eats more and 
more slowly during the 
course of a meal 
1 2 3 4 5 
 
I) YOU AND YOUR CHILDS HOUSEHOLD 
The answer to these questions allows us to understand how similar our participants are to the average 
Indians residing in Mumbai. Please remember, all information supplied will be confidential and individual 
responses will not be identified and used for other purposes.  
 
I.1) What is your age?  
Less than 18 years of age 
More than 18 years of age 
Please specify the year you were born (e.g.: 1984) __________ 
 
I.2) What is your Weight (Kilograms) ______ and Height (Centimeters) ________ 
 
I.3) Where were you born?  
 India  Other, Please specify ____________________ 
 
I.4) Please specify your religious background  
Hindu         Christian  Buddhist 
Jain            Muslim    Others, please specify____________________ 
 
I.5) Please specify your Mother tongue. Please tick one only  
 Indian origin (e.g.: Gujarati, Marathi, Punjabi), please specify____________________ 
 Non Indian origin (e.g.: Chinese, Arabic, French), please specify____________________ 
 
I.6) What is your highest level of education? Please tick one only  
Not completed high school                         Bachelors/undergraduate degree 
High school degree (10th std)                      Undergraduate diploma/certificate course  
Masters/post graduate degree                   PhD degree 
 
I.7) How many people live in your household (NOT including you and the child in this study)? 
Tick as many boxes as you need to show all the people living in your house:  
My husband                                               My father in law               
My partner/defacto/boyfriend              My other children 
My mother in law                                     My mother and/or father 
Other adults (Grandparents, uncle, aunts etc).  




I.8) What are your own main activities at present? Please tick all that apply:   
Full time work                                              Full time student 
Part time work                                             Part time student 
Casual work                                                  Housewife 
Unemployed seeking work                        Other, Please specify_______ 
On leave from work 
 
I.9) Before income tax is taken out, what is your family yearly income for you and your partner 
combined? Please tick one only  
 
0-12,500 INR per month                       25,0001-41,667 per month 
(0-150,000 INR per year)                         (300,001-500,000 INR per year) 
 
12,5001-25,000 INR per month           More than 41,667  per month 
(150,001-300,000 INR per year)           (More than 500,000 INR per year) 
 
I.10) Do you have a child/children aged 1year to 5 years old?  
 No    Yes 
 
I.11) How many total number of children do you have?  
Please specify ________ 
 
I.12) What is the birth date of your child (participating in the study)?  
My child was born on (Day/Month/Year)  _  _ / _  _ / _  _  _  _ 
 
I.13) Where was your child born (participating in the study)?  
India Others, please specify____________________ 
 
I.14) What is your child’s gender (participating in the study)?  
Female   Male 
 
I.15) Your child’s current Weight (Kilograms) ______ and Height (Centimeters) ________ 
 
I.16) Do you consider your child to be healthy? (Specifically, not having any feeding problems such 
as difficulty in swallowing foods/beverages) 






















I.16) What are the three most important source of information about parenting or 
caring for your child? Please tick up to THREE boxes only 
Family members not 
living with you  
Other family members 
living with you (not partner/ 
not mother-in-law) 
Books, newspaper or 
magazines 
Friends Mother in law Governmental, community or 
welfare organisation 
Neighbours Other professionals Others 
Teachers Television or videos No one 
Doctors Internet Do not need 
Priest or religious 
leaders 
 Breastfeeding promotion 




Section Acknowledgments, selective questions adopted from:  
Section: I/G/A: LSAC (2003)** 
Section B and C: Birch, et al. (2001). Appetite, 36, 201-210  
Skinner et al. (2002).J Am Diet Assoc, 102, 1638-1647 
Poppets-Eating in preschool study, University College London 
Section D: Birch, et al. (2001). Appetite, 36, 201-210  
Thompson et al. (2009). Appetite, 53, 210-221 
Eizenman et al. (2007). J Pediatr Psychol, 32(8), 960–972 
Section H: Wardle et al. (2001). J Child Psychol Psychiatry, 42 (7), 963-970 
 





































Appendix Nine: Percent prevalence of food items (N= 49) consumed (yes vs no) by children 





Figure A 1: Percent prevalence of core food items (n= 25; total N= 49) consumed (yes vs no) by 
children residing in the Australia (N= 230; child aged months: Mean: 34.3, SD: 14.0) and the 
Mumbai (N= 301; child mean age: Mean: 42.0, SD: 12.3) samples in the last 24 hour prior to 
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Figure A 2: Percent prevalence of non-core food items (n= 24; total N= 49) consumed (yes vs no) 
by children in the Australian (N= 230; child aged months: Mean: 34.3, SD: 14.0) and Mumbai 
(N= 301; child mean age: Mean: 42.0, SD: 12.3) samples in the last 24 hour prior to completion 



































































Figure A 3: Percent prevalence of Indian food items (n= 18; total N= 49) consumed (yes vs 
no) by children residing in the Australian (N= 230; child aged months: Mean: 34.3, SD: 14.0) 
and Mumbai (N= 301; child mean age: Mean: 42.0, SD: 12.3) samples in the last 24 hour 























































Figure A 4: Percent prevalence of western food items (n= 31; Total N= 49) consumed (yes vs 
no) by children residing in the Australian (N= 230; child aged months: Mean: 34.3, SD: 14.0) 
and Mumbai (N= 301; child mean age: Mean: 42.0, SD: 12.3) samples in the last 24 hour 
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Appendix 10: Regression analysis between child-feeding practices and place of residence 
(Australia and Mumbai) 
 
Table A 8: Simultaneous multivariable regression between monitoring and place of residence 
(n=421) 
Final Model B (SE) Beta p value 
Mother’s age 0.03(0.01) 0.11 0.03 
Mother’s BMI -0.02(0.01) -0.09 0.07 
Children’s age -0.01(0.00) -0.06 0.22 
Weight for age Z-scores 0.03(0.03) 0.06 0.28 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
-0.01(0.15) -0.01 0.91 
Place of residence: Australia (Mumbai) 0.50(0.11) 0.24 <0.001 







change=0.05, p<0.001; Model: F (6,414) = 7.9, p<0.001 
 Abbreviation: SE: standard error for B 
 
 
Table A 9: Simultaneous multivariable regression between restriction and place of residence 
(n=421) 
Final Model B (SE) Beta p value 
Mother’s age -0.00(0.01) -0.02 0.75 
Mother’s BMI 0.00(0.01) 0.01 0.84 
Children’s age 0.01(0.00) 0.12 0.02 
Weight for age Z-scores 0.03(0.02) 0.06 0.28 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
-0.21(0.12) -0.09 0.06 
Place of residence: Australia (Mumbai) -0.11(0.08) -0.07 0.19 







change=0.004, p=0.19; Model: F (6,414) = 2.2, p=0.04    
Abbreviation: SE: standard error for B 
 
 
Table A 10: Logistic regression between pressure feeding practice and place of residence 
(n=421) 
Final Model OR (95% CI) p value 
Mother’s age 1.1(1.0-1.1) 0.02 
Mother’s BMI 0.9(0.9-1.0) 0.19 
Children’s age 1.0(0.9-1.0) 0.08 
Weight for age Z-scores 1.1 (0.9-1.3) 0.14 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
1.2 (0.6-2.3) 0.52 
Place of residence: Australia (Mumbai) 0.6(0.4-1.1) 0.08 
My child should always eat all of the food on his/her plate: response option: 1: Disagree to 5: Agree; 
dichotomised (1, 2 vs 3-5); Model χ²: (6, n=421) = 16.4, Nagelkerke R2= 0.05, p=0.01. Step χ²: (1, 
n=421) = 3.1, p=0.08 










Table A 11: Simultaneous multivariable regression between maternal role modelling of healthy 
foods and place of residence (n=421) 
Final Model B (SE) Beta p value 
Mother’s age 0.01(0.01) 0.03 0.52 
Mother’s BMI -0.02(0.01) -0.08 0.10 
Children’s age 0.00(0.00) 0.01 0.82 
Weight for age Z-scores 0.02(0.02) 0.05 0.31 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
-0.20(0.12) -0.08 0.10 
Place of residence: Australia (Mumbai) -0.26(0.09) -0.20 0.003 
Maternal role modelling of healthy foods (four items): 1: Never to 5: Always; The Comprehensive 






change=0.02, p=0.003; Model: F (6,414) 
= 2.9, p=0.009. 
Abbreviation: SE: standard error for B 
 
 
Table A 12: Logistic regression between division of responsibility (who decides what to eat) and 
place of residence (n=421) 
Final Model OR(95% 
CI) 
p value 
Mother’s age 1.0(0.9-1.1) 0.69 
Mother’s BMI 0.9(0.9-1.0) 0.04 
Children’s age 0.9(0.9-1.0) 0.09 
Weight for age Z-scores 0.9(0.8-1.1) 0.56 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
1.1(0.6-2.2) 0.75 
Place of residence: Australia (Mumbai) 2.1(1.3-3.3) 0.002 
Who decides what your child eats? Response option: 1: Mothers only to 5: Child only; dichotomised 
(1, 2 vs 3-5); The NOURISH questionnaire [9, 10]. Model χ²: (6, n=421) = 20.9, Nagelkerke R2= 0.07, 
p=0.002. Step χ²: (1, n=421) = 10.1, p=0.001     
Abbreviation: OR: odds ratio, CI: confidence intervals 
 
 
Table A 13: Logistic regression between division of responsibility (who decides how much to eat) 
and place of residence (n=420) 
Final Model OR(95% CI) p value 
Mother’s age 1.0(0.9-1.1) 0.37 
Mother’s BMI 1.0(0.9-1.1) 0.18 
Children’s age 0.9 (0.9-1.0) 0.91 
Weight for age Z-scores 0.9 (0.8-1.1) 0.42 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
0.4 (0.2-0.8) 0.01 
Place of residence: Australia (Mumbai) 2.0(1.2-3.3) 0.004 
Who decides how much food your child eats? Response option: 1: Mothers only to 5: Child only; 
dichotomised (1-3 vs 4, 5); The NOURISH questionnaire [9, 10]. Model χ²: (6, n=420) = 17.2, 
Nagelkerke R
2
= 0.06, p=0.009. Step χ²: (1, n=420) = 8.3, p=0.004    











Table A 14: Logistic regression between distractive feeding practice and place of residence 
(n=421)  
Final Model OR(95% CI) p value 
Mother’s age 1.0 (0.9-1.1) 0.25 
Mother’s BMI 0.9 (0.9-1.0) 0.12 
Children’s age 0.9 (0.9-1.0) 0.52 
Weight for age Z-scores 0.9 (0.8-1.1) 0.51 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
0.9 (0.5-1.9) 0.91 
Place of residence: Australia (Mumbai) 0.8(0.5-1.3) 0.46 
My child needs diversion when having meals: response options: 1: Never to 5: Always; dichotomised 
(1, 2 vs 3-5); Model χ²: (6, n=421) = 4.9, Nagelkerke R2= 0.02, p=0.55. Step χ²: (1, n=421) = 0.5, 
p=0.46  
Abbreviation: OR: odds ratio, CI: confidence intervals 
 
 
Table A 15: Logistic regression analysis between passive feeding practice and place of residence 
(n=421) 
Final Model OR(95% CI) p value 
Mother’s age 0.9(0.9-1.1) 0.93 
Mother’s BMI 0.9 (0.9-1.0) 0.39 
Children’s age 1.0 (0.9-1.0) 0.48 
Weight for age Z-scores 1.0 (0.9-1.1) 0.99 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
0.9(0.5-1.8) 0.91 
Place of residence: Australia (Mumbai) 1.3(0.8-2.1) 0.25 
Even if my child can feed himself/herself, I feed my child: response options: 1: Never to 5: Always; 
dichotomised (1, 2 vs 3-5); Model χ²: (6, n=421) = 4.0, Nagelkerke R2= 0.01, p=0.68. Step χ²: (1, 
n=421) = 1.3, p=0.25 
Abbreviation: OR: odds ratio, CI: confidence intervals 
 
 
Table A 16: Logistic regression between response to food refusal (do not offer the food again) 
and place of residence (n=417) 
Final Model OR(95% CI) p value 
Mother’s age 0.9 (0.9-1.0) 0.55 
Mother’s BMI 0.9 (0.9-1.0) 0.86 
Children’s age 1.0 (0.9-1.0) 0.38 
Weight for age Z-scores 0.9 (0.9-1.1) 0.93 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
1.7 (0.9-3.1) 0.12 
Place of residence: Australia (Mumbai) 1.4 (0.9-2.2) 0.13 
Do not offer the refused food again: response option: 1: never, 2: not often, 3: sometimes, 4: often; 
dichotomised (1, 2 vs 3, 4); The NOURISH questionnaire [9, 10]. Model χ²: (6, n=417) = 5.5, 
Nagelkerke R
2
= 0.02, p=0.48. Step χ²: (1, n=417) = 2.3, p=0.13     













Table A 17: Logistic regression between response to food refusal (mix it with other foods) and 
place of residence (n=417) 
Final Model OR(95% CI) p value 
Mother’s age 0.9 (0.9-1.0) 0.44 
Mother’s BMI 1.0 (0.97-1.1) 0.27 
Children’s age 0.9 (0.9-1.0) 0.18 
Weight for age Z-scores 1.1(0.9-1.3) 0.28 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
0.6 (0.3-1.4) 0.22 
Place of residence: Australia (Mumbai) 0.7 (0.5-1.2) 0.25 
Disguise it by mixing it with other foods: response option: 1: never, 2: not often, 3: sometimes, 4: 
often; dichotomised (1, 2 vs 3, 4); The NOURISH questionnaire [9, 10]. Model χ²: (6, n=417) = 8.3, 
Nagelkerke R
2
= 0.03, p=0.22. Step χ²: (1, n=417) = 1.3, p=0.25  
Abbreviation: OR: odds ratio, CI: confidence intervals 
 
 
Table A 18: Logistic regression between response to food refusal (offer the food with foods the 
child likes) and place of residence (n=421) 
Final Model OR(95% CI) p value 
Mother’s age 0.9(0.8-1.0) 0.18 
Mother’s BMI 1.0(0.9-1.1) 0.55 
Children’s age 1.0(0.9-1.0) 0.27 
Weight for age Z-scores 1.2(0.9-1.4) 0.06 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
0.4(0.1-1.1) 0.08 
Place of residence: Australia (Mumbai) 1.5(0.8-2.8) 0.17 
Offers it with other foods the child likes: response option: 1: never, 2: not often, 3: sometimes, 4: 
often; dichotomised (1, 2 vs 3, 4); The NOURISH questionnaire [9, 10]. Model χ²: (6, n=421) = 11.9, 
Nagelkerke R
2
= 0.06, p=0.05. Step χ²: (1, n=421) = 1.9, p=0.17   
Abbreviation: OR: odds ratio, CI: confidence intervals 
 
 
Table A 19: Logistic regression between no. of times unfamiliar food offered and place of 
residence (n=421) 
Final Model OR(95% CI) p value 
Mother’s age 1.0(0.9-1.1) 0.75 
Mother’s BMI 0.9(0.8-1.0) 0.23 
Children’s age 0.9(0.9-1.0) 0.27 
Weight for age Z-scores 0.8(0.7-1.0) 0.09 
Mothers’  tertiary degree completed 
 (tertiary degree not completed) 
0.7(0.2-2.1) 0.52 
Place of residence: Australia (Mumbai) 1.1(0.6-2.2) 0.76 
No. of times unfamiliar food offered: 1:one time, 2:two times, 3: 3-5 times, 4: 6-10 times, 5: >11 
times; dichotomised (1-3 vs 4,5); The NOURISH questionnaire [9, 10]. Model χ²: (6, n=421) = 5.6, 
Nagelkerke R
2
= 0.03, p=0.47. Step χ²: (1, n=421) = 0.1, p=0.76 








Appendix 11: Bivariate analysis between independent variables and continuous controlling feeding practices in the Australian (child aged months: Mean: 34.3, SD: 






 Australia (n=143) Mumbai (n=261) Australia (n=143) Mumbai (n=261) 
Independent variables Mean difference 



















 Own under/healthy weight perceptions  
(overweight-highly overweight) 
0.01(-0.22-0.23) 0.97 0.02(-0.19-0.23) 0.87 -0.02(-0.32-0.23) 0.89 -0.00(-0.27-0.28) 0.99 
5,7
 Child’s weight-not concern  
(concerned) 
-0.08(-0.29-0.12) 0.44 -0.01(-0.19-0.18) 0.95 0.14(-0.14-0.42) 0.33 0.30(0.54-0.06) 0.02 
5,7
 Child’s underweight perceptions 
(healthy-somewhat overweight) 
0.04(-0.20-0.28) 0.75 0.07(-0.16-0.31) 0.96 -0.30(-0.64-0.03) 0.07 0.02(-0.33-0.28) 0.88 
3,6
Self-efficacy in feeding -0.07 0.31 0.16 0.006 0.12 0.09 0.22 <0.001 
5,7
 Above average parenting skills  
(below average) 
-0.14(0.37-0.09) 0.21 0.10(-0.10-0.30) 0.33 -0.12(-0.44-0.19) 0.45 -0.03(-0.24-0.29) 0.86 
4,6
 Mother-in-law: child-feeding 0.17 0.02 0.12 0.08 -0.20 0.004 -0.09 0.09 
1
Response option: 1: Disagree to 5: Agree; mean scores computed; The Child Feeding Questionnaire [11] 
2
Response option: 1: Never to 5: Always; mean scores computed; The Child Feeding Questionnaire [11] 
3
 Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed
  
4
 Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed  
5
Dichotomisation details provided in Table 3.3  
6
Pearson's correlation: r value (r <0.3: small, r=0.3-0.4: medium, r>0.5: large [210] 
7
Independent sample t-tests: mean difference and 95% CI: confidence intervals
 
8
The NOURISH questionnaire: [9, 10] 
Comparative groups in brackets
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Appendix 12: Bivariate analysis between independent variables and categorical controlling feeding practices in the Australian (child aged months: Mean: 34.3, SD: 
14.0) and Mumbai samples (child mean age: Mean: 42.0, SD: 12.3)  
 Passive feeding practice
1
 Distractive feeding practice
 2
 Pressure feeding practice
 3
 
 Australia (n=143) Mumbai (n=261) Australia (n=143) Mumbai (n=261) Australia (n=143) Mumbai (n=261) 



































 Own under/healthy 







































































 Above average 




































Even if my child can feed himself/herself, I feed my child: response options: 1: Never to 5: Always; dichotomised (1, 2 vs 3-5) 
2
My child needs diversion when having meals: response options: 1: Never to 5: Always; dichotomised (1, 2 vs 3-5) 
3
My child should always eat all of the food on his/her plate: response option: 1: Disagree to 5: Agree; dichotomised (1, 2 vs 3-5) 
4
Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed
  
5
 Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed  
6
Dichotomisation details provided in Table 3.3 
7
 Pearson's chi-squared test: OR: odds ratio and 95% CI: confidence interval 
8
Independent sample t-tests: mean difference and 95% CI: confidence interval
 
9
The NOURISH questionnaire: [9, 10] 
Comparative groups in bracket
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Appendix 13: Bivariate analysis between independent variables and maternal role modelling of healthy foods in the Australian (child aged months: Mean: 34.3, SD: 
14.0) and Mumbai (child aged months: Mean: 34.3, SD: 14.0)  samples   
 Maternal role modelling of healthy foods 
1
 
 Australia (n=143) Mumbai (n=261) 
Independent variables Mean difference 
 (95% CI) or r 
value 
p value Mean difference 




 Own under/healthy weight perceptions  
(overweight-highly overweight) 
0.07(-0.16-0.31) 0.98 0.01(-0.21-0.25) 0.88 
4,6
 Child’s weight-not concern  
(concerned) 
-0.03(-0.25-0.19) 0.80 -0.04(-0.23-0.16) 0.72 
4,6
 Child’s underweight perceptions 
(healthy-somewhat overweight) 
0.07(-0.19-0.34) 0.58 -0.13(-0.28-0.12) 0.31 
2,5
Self-efficacy in feeding 0.15 0.03 0.26 <0.001 
4,6
 Above average parenting skills  
(below average) 
0.26(0.02-0.51) 0.04 0.53(0.32-0.73) <0.001 
3,5
 Mother-in-law: child-feeding -0.07 0.34 0.03 0.57 
1
Response option: 1: Never to 5: Always; mean scores computed; The Comprehensive Feeding Practice Questionnaire [12] 
2
 Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed
  
3
 Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed  
4
Dichotomisation details provided in Table 3.3 
5
Pearson's correlation: r value (r <0.3: small, r=0.3-0.4: medium, r>0.5: large (Field et al. 2009))   
6
Independent sample t-tests: mean difference and 95% CI: confidence interval
 
7
The NOURISH questionnaire: [9, 10] 
Comparative groups in brackets
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Appendix 14: Bivariate analysis between independent variables and division of feeding responsibility in the Australian (child aged months: Mean: 34.3, SD: 14.0) 
and Mumbai (child mean age: Mean: 42.0, SD: 12.3) samples 
 The child decides how much to eat
 1,8
 The mother decides what the child eats
 2,8
 
 Australia (n=142) Mumbai (n=260) Australia (n=143) Mumbai (n=260) 





















 Own under/healthy weight perceptions  
(overweight-highly overweight) 
0.7(0.4-1.4) 0.34 0.7(0.4-1.3) 0.27 1.2(0.7-2.1) 0.59 1.4(0.7-2.7) 0.36 
5,7
 Child’s weight-not concern  
(concerned) 
1.5(0.9-2.7) 1.52 0.6(0.3-1.2) 0.13 0.9(0.5-1.5) 0.59 0.9(0.6-1.7) 0.91 
5,7
 Child’s underweight perceptions 
(healthy-somewhat overweight) 
1.1(0.5-2.0) 0.88 1.3(0.6-2.7) 0.49 1.1(0.6-1.9) 0.87 0.8(0.4-1.6) 0.45 
3,6
Self-efficacy in feeding -0.04(-0.20-0.12) 0.60 -0.08(-0.25-0.09) 0.38 0.04(-0.11-1.99) 0.55 -0.25(-0.40-(-0.09)) 0.002 
5,7
 Above average parenting skills  
(below average) 
1.7(0.9-3.5) 0.11 1.1(0.6-2.2) 0.76 0.9(0.5-1.6) 0.66 0.6(0.3-0.9) 0.04 
4,6
 Mother-in-law: child-feeding -0.16(-0.44-0.12) 0.26 -0.29 (-0.55-(-0.05)) 0.02 -0.09(-0.36-0.18) 0.51 0.17(-0.06-0.40) 0.16 
1
Response option: 1: Mothers only to 5: Child only; dichotomised: 1-3 vs 4, 5 and 
2 
dichotomised: 1, 2 vs 3-5 
3
 Self-efficacy in feeding scale: 1: not at all confident to 4: very confident; mean scores computed
  
4
 Role of the mother-in-law in child-feeding scale: 1: never to 5 always; mean scores computed  
5
Dichotomisation details provided in Table 3.3 
6
Independent sample t-tests: mean difference and 95% CI: confidence interval 
7
 Pearson's chi-squared test: OR: odds ratio and 95% CI: confidence interval 
8
The NOURISH questionnaire: [9, 10] 
Comparative groups in bracket
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Appendix 15: Pearson’s correlation between independent variables and covariates in the Australian sample (n=143; child aged months: Mean: 34.3, SD: 14.0) 
















































































































































































































































































































































1= Self-efficacy (SE) in feeding scale: 1: not at all confident to 4: very confident; mean scores computed 
2= Parenting skills (above average parenting skills); The NOURISH questionnaire: [9, 10] 
3= Role of the mother-in-law (MIL) in child-feeding scale: 1: never to 5 always; mean scores computed 
4= Children’s weight concerns (not concerned); The NOURISH questionnaire: [9, 10] 
5= Children’s weight perceptions (underweight); The NOURISH questionnaire: [9, 10] 
6= Own weight perceptions (under/healthy weight); The NOURISH questionnaire: [9, 10] 
7= Mothers’ age 
8= Mothers’ BMI 
9= Family Income (below median income) 
10= Children’s age 
11= Weight for age Z-scores 
12= Children’s gender (female) 





Appendix 16: Pearson’s correlation between independent variables and covariates in the Mumbai sample (n=261; child mean age: Mean: 42.0, SD: 12.3) 














































































































































































































































































































































1= Self-efficacy (SE) in feeding scale: 1: not at all confident to 4: very confident; mean scores computed 
2= Parenting skills (above average parenting skills); The NOURISH questionnaire: [9, 10] 
3= Role of the mother-in-law (MIL) in child-feeding scale: 1: never to 5 always; mean scores computed 
4= Children’s weight concerns (not concerned); The NOURISH questionnaire: [9, 10] 
5= Children’s weight perceptions (underweight); The NOURISH questionnaire: [9, 10] 
6= Own weight perceptions (under/healthy weight); The NOURISH questionnaire: [9, 10] 
7= Mothers’ age 
8= Mothers’ BMI 
9= Family Income (below median income) 
10= Children’s age 
11= Weight for age Z-scores 
12= Children’s gender (female) 




Appendix 17: Bivariate analysis between child-feeding practices and intake of core and non-core food items by children in the Australian (n=210; child aged 
months: Mean: 34.3, SD: 14.0) and Mumbai (N=301; child mean age: Mean: 42.0, SD: 12.3) samples 
 Core food items Non-core food items 
 Australia Mumbai Australia Mumbai 
Independent variables Mean 
difference  
(95% CI) 


















or  r value 
p 
value 
Controlling feeding practices 
1,3
Passive feeding (Sometimes-always) 
 












Distractive feeding (Sometimes-always) 









0.50 0.00(-0.17-0.18) 0.99 
1,5
Pressure feeding (neutral-agree) 











Restriction  -0.04 0.54 0.1
 
0.04 0.02 0.82 -0.02 0.71 
2,7
Monitoring  0.06 0.38 0.1 0.08 -0.16 0.02 -0.04 0.53 
Maternal role modelling of healthy foods   
2,8
Maternal role modelling of healthy foods   0.08 0.28 0.1 0.07 -0.01 0.93 -0.1 0.14 
Division of feeding responsibility 
1,9









































Independent sample t-tests: mean difference and 95% CI: confidence intervals 
 
2
Pearson's correlation: r value (r <0.3: small, r=0.3-0.4: medium, r>0.5: large [210]   
3,4
Response option: 1: Never to 5: Always; dichotomised (1, 2 v/s 3-5)  
5
Response option: 1: Disagree to 5: Agree; dichotomised (1, 2 v/s 3-5)  
6
Response option: 1: Disagree to 5: Agree; mean scores computed 
7,8
Response option: 1: Never to 5: Always; mean scores computed 
9
Response option: 1: Mothers only to 5: Child only; dichotomised (1-3 v/s 4, 5) and 
10
 dichotomised (1, 2 v/s 3-5) 
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Appendix 18: Bivariate analysis between child-feeding practices and perceptions of pickiness in the 
Australian (n=203; child aged months: Mean: 34.3, SD: 14.0) and Mumbai (n=285; child mean age: 
Mean: 42.0, SD: 12.3) samples 
 Perceptions of pickiness 
 Australia Mumbai 
Independent variables OR (95% CI) 
 
p value OR (95% CI) 
 
p value 




Even if my child can feed himself/herself, I 











Distractive feeding (Sometimes-always) 










Pressure feeding (neutral-agree) 
My child should always eat all of the food on 










Continuous controlling feeding practices Mean difference 
(95% CI) 




Restriction  -0.03(-0.27-0.21) 0.81 0.12(-0.07-0.32) 0.22 
2,7
Monitoring  -0.29(-0.61-0.04) 0.09 0.17(-0.08-0.43) 0.19 
Maternal role modelling of healthy foods   
2,8
Maternal role modelling of healthy foods  -0.10(-0.36-0.16) 0.45 0.18(-0.02-0.39) 0.08 
Division of feeding responsibility OR (95% CI) p value OR (95% CI) p value 
1,9






















Pearson's chi-squared test: OR: odds ratio and 95% CI: confidence interval 
2
Independent sample t-tests: mean difference and 95% CI: confidence intervals 
 
3,4
Response option: 1: Never to 5: Always; dichotomised (1, 2 v/s 3-5)  
5
Response option: 1: Disagree to 5: Agree; dichotomised (1, 2 v/s 3-5)  
6
Response option: 1: Disagree to 5: Agree; mean scores computed 
7,8
Response option: 1: Never to 5: Always; mean scores computed 
9
Response option: 1: Mothers only to 5: Child only; dichotomised (1-3 v/s 4, 5) and 
10
 dichotomised (1, 2 v/s 3-
5) 
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Appendix 19: Bivariate analysis between child-feeding practices and WFA Z-scores in the 
Australian (n=195; child aged months: Mean: 34.3, SD: 14.0) and Mumbai (n=295; child mean 
age: Mean: 42.0, SD: 12.3) samples 
 WFA Z-scores 
 Australia Mumbai 
Independent variables Mean difference 
(95% CI) 





or  r value 
p 
value 
Controlling feeding practices 
1,3
Passive feeding (Sometimes-always) 
 
Even if my child can feed himself/herself, I feed 
my child  
-0.00(-0.55-0.54) 
 
0.98 -0.14(-0.51-0.22) 0.45 
1,4
Distractive feeding (Sometimes-always) 
My child needs diversion when having meals  
-0.16(-0.70-0.38) 
 
0.57 -0.19(-0.58-0.19) 0.32 
1,5
Pressure feeding (neutral-agree) 
My child should always eat all of the food on 
his/her plate   
0.36(-0.15-0.86) 
 
0.17 -0.00(-0.37-0.36) 0.98 
2,6
Restriction  0.15 0.04 -0.04 0.50 
2,7
Monitoring  0.04 0.53 0.11 0.06 
Maternal role modelling of healthy foods   
2,8
Maternal role modelling of healthy foods  0.14
 
0.04 -0.04 0.43 
Division of feeding responsibility 
1,9






















Independent sample t-tests: mean difference and 95% CI: confidence intervals 
 
2
Pearson's correlation: r value (r <0.3: small, r=0.3-0.4: medium, r>0.5: large [210] 
3,4
Response option: 1: Never to 5: Always; dichotomised (1, 2 v/s 3-5)  
5
Response option: 1: Disagree to 5: Agree; dichotomised (1, 2 v/s 3-5)  
6
Response option: 1: Disagree to 5: Agree; mean scores computed 
7,8
Response option: 1: Never to 5: Always; mean scores computed 
9
Response option: 1: Mothers only to 5: Child only; dichotomised (1-3 v/s 4, 5) and 
10
 dichotomised 




























Appendix 20: Regression analyses on associations significant at the bivariate level in each 
sample Australia and Mumbai 
 
Table A 20: Hierarchical linear regression between division of responsibility (who decides what 
to eat) and intake of core food in the Australian (n=154; child aged months: Mean: 34.3, SD: 
14.0) sample 
Final Model B (SE) Beta p value 
Mother’s age 0.01(0.01) 0.06 0.52 
Mother’s BMI -0.02(0.01) -0.15 0.08 
Above median family income  (below median) -0.06(0.08) -0.06 0.45 
Children’s age -0.00(0.00) -0.05 0.59 
Child’s female gender (male) -0.12(0.08) -0.13 0.13 
Who decides what to eat (mother only/mostly) -0.08(0.08) -0.08 0.32 
Who decides what your child eats? Response option: 1: Mothers only to 5: Child only; dichotomised 




change= 0.007, Adjusted R
2
= 0.006, 
p=0.32; Model: F(6,147)=1.2, p=0.34 
 Abbreviation: SE: standard error for B 
 
 
Table A 21: Hierarchical linear regression between monitoring and intake of non-core food in 
the Australian (n=154; child aged months: Mean: 34.3, SD: 14.0) sample 
Final Model B (SE) Beta p value 
Mother’s age -0.02(0.02) -0.09 0.33 
Mother’s BMI 0.00(0.02) 0.02 0.83 
Above median family income  (below median) 0.08(0.13) 0.05 0.55 
Children’s age 0.00(0.01) 0.07 0.45 
Child’s female gender (male) -0.16(0.13) -0.11 0.20 
Monitoring feeding practices -0.14(0.06) -0.20 0.02 




change= 0.03, Adjusted R
2
= 0.03, p=0.02; Model: F(6,147)=1.7, p=0.12 
 Abbreviation: SE: standard error for B 
 
 
Table A 22: Hierarchical linear regression between restriction/maternal role modelling of 
healthy foods and WFA Z-scores in the Australian (n=150; child aged months: Mean: 34.3, SD: 
14.0) sample 
Final Model B (SE) Beta p value 
Mother’s age -0.02(0.05) -0.03 0.75 
Mother’s BMI 0.05(0.04) 0.12 0.15 
Above median family income  (below median) 0.05(0.29) 0.02 0.86 
Children’s age -0.01(0.01) -0.08 0.37 
Child’s female gender (male) -0.41(0.28) -0.12 0.15 
Restrictive feeding practices 0.19(0.18) 0.09 0.27 
Maternal role modelling of healthy foods   0.34(0.17) 0.20 0.04 
Restriction (eight items): 1: Disagree to 5: Agree; The Child Feeding Questionnaire [11]; Maternal 
role modelling of healthy foods (four items): 1: Never to 5: Always; The Comprehensive Feeding 




change= 0.04, Adjusted R
2
=0.04, p=0.04; Model: 
F(7,142)=1.8, p=0.09 









Table A 23: Hierarchical logistic regression between distractive feeding practice and children 
perceived as picky eaters in the Australian (n=148; child aged months: Mean: 34.3, SD: 14.0) 
sample 
Final Model OR(95% CI) p value 
Mother’s age 1.1(0.9-1.3) 0.14 
Mother’s BMI 1.0(0.9-1.2) 1.03 
Above median family income  (below median) 1.6(0.7-3.9) 0.27 
Children’s age 0.9(0.9-1.0) 0.62 
Child’s female gender (male) 0.7(0.3-1.5) 0.33 
Distractive feeding practice (sometime-always)  2.8(1.2-6.5) 0.02 
My child needs diversion when having meals: response options: 1: Never to 5: Always; dichotomised 
(1, 2 v/s 3-5); Model χ²: (6, n=148) = 9.3, Nagelkerke R2= 0.09, p=0.15. Step χ²: (1, n=148) = 5.7, 
Nagelkerke R
2 
change= 0.06, p=0.02  
Abbreviation: OR: odds ratio, CI: confidence intervals 
 
 
Table A 24: Hierarchical linear regression between restriction and intake of core food in the 
Mumbai (n=271; child mean age: Mean: 42.0, SD: 12.3) sample 
Final Model B (SE) Beta p value 
Mother’s age 0.00(0.01) 0.03 0.51 
Mother’s BMI 0.00(0.01) 0.03 0.61 
Above median family income  (below median) -0.21(0.06) -0.22 <0.001 
Children’s age 0.00(0.00) 0.02 0.81 
Child’s female gender (male) 0.01(0.06) 0.01 0.89 
Restrictive feeding practices 0.07(0.04) 0.10 0.09 




change= 0.01, Adjusted R
2
= 0.04, p=0.09; Model: F(6,264)=2.9, p=0.009 
 Abbreviation: SE: standard error for B 
 
 
Table A 25: Hierarchical linear regression between division of responsibility (who decides what 
to eat) and WFA Z-scores in the Mumbai (n=267; child mean age: Mean: 42.0, SD: 12.3) sample 
Final Model B (SE) Beta p value 
Mother’s age 0.04(0.02) 0.11 0.06 
Mother’s BMI 0.03(0.02) 0.07 0.33 
Above median family income  (below median) -0.17(0.18) -0.06 0.36 
Children’s age -0.04(0.01) -0.29 <0.001 
Child’s female gender (male) -0.32(0.18) -0.10 0.09 
Who decides what to eat (mother only/mostly) -0.36(0.19) -0.11 0.07 
Who decides what your child eats? Response option: 1: Mothers only to 5: Child only; dichotomised 




change= 0.01, Adjusted R
2
= 0.12, 
p=0.07; Model: F(6,260)=7.0, p<0.001 















Table A 26: Hierarchical logistic regression between division of responsibility (who decides how 
much to eat) and children perceived as picky eaters in the Mumbai (n=257; child mean age: 
Mean: 42.0, SD: 12.3) sample 
Final Model OR(95% CI) p value 
Mother’s age 0.9(0.9-1.1) 0.62 
Mother’s BMI 0.9(0.9-1.1) 0.99 
Above median family income  (below median) 0.8(0.5-1.6) 0.59 
Children’s age 0.9(0.9-1.0) 0.16 
Child’s female gender (male) 0.9(0.5-1.5) 0.63 
Who decides how much to eat (child only/mostly) 0.7(0.3-1.3) 0.23 
Who decides what your child eats? Response option: 1: Mothers only to 5: Child only; dichotomised 
(1-3 v/s 4, 5); The NOURISH questionnaire [9, 10]; Model χ²: (6, n=257) = 5.0, Nagelkerke R2= 0.03, 
p=0.54. Step χ²: (1, n=257) = 1.4, Nagelkerke R2 change= 0.009, p=0.23  






































1 1 -0.09,(0.19) 0.00,(0.99) 0.05,(0.45) 0.02,(0.78) 0.02,(0.81) -0.13,(0.06) -0.03,(0.63) 
2 -0.09,(0.19) 1 -0.04,(0.57) -0.07,(0.33) -0.16,(0.02) -0.00,(0.97) 0.14,(0.04) 0.23,(0.001) 
3 0.00,(0.99) -0.04,(0.58) 1 0.27,(<0.001) -0.12,(0.09) 0.02,(0.83) -0.03,(0.68) -0.06,(0.43) 
4 0.05,(0.45) -0.07,(0.33) 0.27,(<0.001) 1 -0.09,(0.22) 0.09,(0.17) -0.03,(0.68) 0.00,(0.98) 
5 0.02,(0.78) -0.20,(0.02) -0.16,(0.09) -0.09(0.22) 1 0.11,(0.13) 0.09,(0.15) 0.11,(0.11) 
6 0.02,(0.81) -0.00,(0.97) 0.02,(0.83) 0.09,(0.17) 0.10,(0.13) 1 0.23,(0.001) 0.19,(0.004) 
7 -0.13,(0.06) 0.14,(0.04) -0.03,(0.68) -0.03,(0.68) 0.09,(0.15) 0.23,(0.001) 1 0.25,(<0.001) 
8 -0.03,(0.63) 0.23,(0.001) -0.06,(0.43) 0.00,(0.98) 0.11,(0.11) 0.19,(0.004) 0.25,(<0.001) 1 
1
Response option: 1: Mothers only to 5: Child only; dichotomised: 1, 2 vs 3-5 and 
2
dichotomised: 1-3 vs 4, 5; The NOURISH questionnaire: [9, 10] 
3 
My child needs diversion when having meals: response options: 1: Never to 5: Always; dichotomised (1, 2 vs 3-5) 
4
Even if my child can feed himself/herself, I feed my child: response options: 1: Never to 5: Always; dichotomised (1, 2 vs 3-5) 
5
My child should always eat all of the food on his/her plate: response option: 1: Disagree to 5: Agree; dichotomised (1, 2 vs 3-5) 
 6
Response option: 1: Disagree to 5: Agree; mean scores computed; The Child Feeding Questionnaire [11] 
7
Response option: 1: Never to 5: Always; mean scores computed; The Comprehensive Feeding Practice Questionnaire [12] 
8
Response option: 1: Never to 5: Always; mean scores computed; The Child Feeding Questionnaire [11]
 
















































1 1 -0.11,(0.04) 0.02,(0.74) -0.07,(0.28) 0.02,(0.72) -0.03,(0.67) -0.09,(0.10) -0.03,(0.64) 
2 -0.11,(0.04) 
1 
0.02,(0.78) -0.07,(0.23) -0.03,(0.56) -0.04,(0.50) -0.03,(0.65) -0.02,(0.75) 
3 0.02,(0.74) 0.02,(0.78) 
1 
0.28,(<0.001) -0.09,(0.09) 0.14,(0.02) -0.06,(0.29) -0.02,(0.74) 
4 -0.07,(0.26) -0.07,(0.23) 0.28,(<0.001) 
1 
-0.11,(0.06) 0.11,(0.06) 0.02,(0.74) 0.09,(0.10) 
5 0.02,(0.72) -0.03,(0.56) -0.09(0.09), -0.11,(0.06) 
1 
0.16,(0.007) 0.23,(<0.001) 0.12,(0.04) 
6 -0.03,(0.67) -0.04,(0.50) 0.14,(0.02) 0.11,(0.06) 0.16,(0.007) 
1 
0.25,(<0.001) 0.25,(<0.001) 
7 -0.09,(0.10) -0.03,(0.65) -0.06,(0.29) 0.02,(0.74) 0.23,(<0.001) 0.25,(<0.001) 
1 
0.16,(0.005) 
8 -0.03,(0.64) -0.02,(0.75) -0.02,(0.73) 0.09,(0.10) 0.12,(0.04) 0.25,(<0.001) 0.16,(0.005) 
1 
1
Response option: 1: Mothers only to 5: Child only; dichotomised: 1, 2 vs 3-5 and 
2
dichotomised: 1-3 vs 4, 5; The NOURISH questionnaire: [9, 10] 
3 
My child needs diversion when having meals: response options: 1: Never to 5: Always; dichotomised (1, 2 vs 3-5) 
4
Even if my child can feed himself/herself, I feed my child: response options: 1: Never to 5: Always; dichotomised (1, 2 vs 3-5) 
5
My child should always eat all of the food on his/her plate: response option: 1: Disagree to 5: Agree; dichotomised (1, 2 vs 3-5) 
 6
Response option: 1: Disagree to 5: Agree; mean scores computed; Child Feeding Questionnaire [11] 
7
Response option: 1: Never to 5: Always; mean scores computed; Comprehensive Feeding Practice Questionnaire [12] 
8
Response option: 1: Never to 5: Always; mean scores computed; Child Feeding Questionnaire [11] 
Pearson's correlation: r value (r <0.3: small, r=0.3-0.4: medium, r>0.5: large [210] 
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Appendix 23: Original published article  
 
 
An exploratory study of associations between Australian-Indian mothers’ use of controlling feeding 
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Abstract  
Aim: This cross-sectional study explores associations between migrant Indian mothers’ use of controlling 
feeding practices (pressure to eat, restriction and monitoring) and their concerns and perceptions regarding their 
children’s weight and picky eating behaviour. 
Methods: Two hundred and thirty mothers with children aged 1-5 years, residing in Australia for 1-8 years, 
participated by completing a self-reported questionnaire. 
Results: Perceptions and concerns regarding children’s weight were not associated with any of the controlling 
feeding practices. A positive association was noted between pressure feeding and perceptions of pickiness after 
adjusting for covariates: children’s age, gender and weight-for-age Z-score. Girls, older children, and children 
with higher weight-for-age z scores were pressure fed to a greater extent. 
Conclusions: This study supports the generalisation of findings from Caucasian literature that pressure feeding 
and perceptions of pickiness are positively related.   
 
Keywords: culture, feeding practice, migrant Indian, picky eating, pressure feeding.  
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